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HiMAT 

Flight Summary 

Flight H3-9-17 


OBJECTIVES 



The primary objective of this flight was flight verification of a new primary 
flight control system, designed to control the unstable HiiyM? aircraft. Other 
objectives included the initial flight danonstraticxi of a Maneuver Autopilot 
(M.A.P.) in the level cruise mode and the gathering of a limited amount of 
airspeed calibration data. 


TEST CQNDITIOSIS 



MACH 

ALTITUDE 

MAISEIA'ER 

CCMPLETED 

.70 

40K 

Maneuver Autopilot Cruise Point 

YES 

) > .93 

40K 

Flight Control System Pulses 

YES 

) -> .70 

40K 

Wind Up Turn at 1.5G 

YES 

.50 

23< 

Maneuver Auto Pilot Cruise Point 

YES 

) > .935 

25K 

Flight Contj-ol Systen Pulses 

YES 

.935 

25K 

Series of Flutter Pulses 

YES 

.885 

25K 

8g Wind up Turn 

YES 

) -> .50 

23< 

A/S Cal Deceleration under M.A.P. Control 

YES 

.68 

15K 

Maneuver Auto Pilot Cruise Point 

YES 

i ^ .40 

15K 

Flight Control Syston Pulses 

YES 


RESULTS 

1. The launch was successfully cotpleted with the aircraft stabilizing 
out at 5 nose down. 

2. The maneuver autopilot worked veil with sane minor longitudinal 
Oscillations at .9/25K and .5/15K. 

3. The handling qualities of the aircraft up and away were slightly 
better than expected as the new flight control system appeared to 
work very well. 

4. A snooth approach to Runway 15 was acccrrtplished, dispite a direct 
crosswind of 7 to 12 knots. 


1-1 





Flight Summary 


Flight hi-9-17 


FLIGHT OPERATION 

HiMAT PILOT _ TSHMAKT. B-52 TAKEOFF TIME Q24fi 

HIMAT FTE _ CXX)PER 

HIMAT LAUNCH TIME osis 

NASA 1 LAUNCH ALTITUDE (FT) 

LAUNCH WEIGHT (LBS) 3450 

NASA 008 FULTON LAUNCH c.g.(IN. /%c) i33.68/-i.ii 

MAT.T.rrK 

OBRIEN MACHmax 0.940 

NASA 824 FM =!\; o rnqnN,A'nfTNn Vmax (KCAS) 4io. 

ALTITUDEmax(FT) 45^000 

CHASE DANA/RYAN (PHOTO) qmaX (DSf) 505^ 

LOADFACTORMAX(g) 

LANDING RUNWAY is 

LANDING TIME 

LANDING WEIGHT (LBS) 2974 
SLIDE OUT DISTANCE (FT) 3^ 30 

AMB TEMP (°F) ^o LANDING CROSSWINDS (KNTS) _i 

AMB PRES ( IN Hg) 27.69 

WIND VEL (KNTS) 

WIND DIR (DEG) ^lo 


FLIGHT TIME oo:i(o HRS 

FLIGHT ALOFT TIME i:06 HRS 

TOTAL A/V_A_FLT TIME 4:4^ hRS 

TOTAL AA^__l_ALOFT TIME _le:54_HRS 


PALLET S/N 002 
COMPUTER S/N_qq2 


HiMAT CONFIGURATION 
VEHICLE AA^ i NASA_g70 


ENGINE (J85-GE-21 A) S/N. 

LEADING EDGES 

INTERNAL BALLAST 38 . 2 - 


GROUND BASE 
SOFTWARE RELEASE 

V73A HMT 19U 

V730 HMT Bll 

V77 

ON BOARD SOFTWARE RELEASE 
PRIMARY hpr 24 

BACK UP HRT 24 
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HiMAT 


Project Management Report 

Flights HI 9-17 Decgrtoei- 22. 1981 


This was the first flight of vehicle #1 cince Dscesriber, 1980. It •..•as also 
the first flight •„ith tha relaxed s-tatic stability (ItSS) control systan and 
aft c.g. locativji. The exceptxonal siioothness and lOOJJ acoannlishnait .'.f 
■tliC flight plan demonstrated canp letefisss of preparation and high professionalism 
of the project team. The control pulses at various Mach, altitude eonditione 
to validate systems performanee were extremely close to the predicted reeponsee. 
These results lend a great deal of confidence that the RCS flight contiol Jevelop- 
ment IS now c cm p lete and ready to support flights wi-th negative RSS. 

The next flight is plajmed for mid Janvary with the c.g. located about -5tc, All 
nose ballast will be removed and aK>roxima-tely SOlbs of ballast installed in the 
forward section of the engine tail ccxie. Flight 11 ^.hjectives are to 'verify the 
TSS flight control operation and performai'ice in the most aft o.g location. A 
second flight in January will tii^ be ccndracted to denon&tra'te the sus'tained 
trausa'iic uansuver perf cannance using "rockir^g horse" maneuvet . 


Paul C. Loschke 
ni^Fd? Pioject Manage!- 
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HiMAT 


Discrepancy List 


Flight 


Hl-9-17 


H-81-433 



Status: 


Flameout flashing with normal engine operation. 

Open, noise on the rpm signal appears to be causing 
the false indication. AV-1 will continue to fly 
with this problem until a new on board release is 
installed. 


H-81-434 


H-81-435 


Loss of sync on OBC downlink. 

Status: Open, cause is still unknown. This problem does not 

occur frequently, therefore troubleshooting will be 
postponed. 

Battery voltage sagged below 24 volts. 

Status: Hold-T, New flight batteries will be installed for 

the next flight. 




HiMAT 

Pilot/FTE Comments 

Flight HI-S-17 


PILOT 



The launch transients were insignificant. At 40,000 feet, the vehicle was 
easier to control than the simulator. The maneuver auto-pilot held 
altitude with fewer oscillations than expected. Engine response was slow 
but adequate for the one hundredth Mach increases required by the flight 
card. Longitudinal control for the 1-1/2 G windup turn (WUT) to a 
limiter was precise with little tendency to overshoot as long as trim was 
used to bias stick forces. 

Descent to 25,000 feet was rapidly accomplished with very little airspeed 
overshoot. The ground cockpit appeared to suffer from numerous telemetry 
drop outs. 

All maneuvers at 25,000 feet were satisfactory except for the 8 G WUT. The 
afterburner was slow and unpredictable to light and I could not monitor load 
factor Mach and altitude sufficiently to obtain the point. 

The approach and landing were satisfactory. Gear extent! on transients were 
less than the other flight control system. Longitudinal axis control is 
less sensitive to small inputs. The vehicle appears to be less PIO prone 
in both axes. The cross wind definitely affects vehicle bank excursions 
of about 100-15°, I strongly recommend no more than the current cross wind 
limit. The vehicle is very predictable and positive longitudinally during 
the flare. 



Aerospace Research Pilot 







Pilot/FTE Comments 


Flight hi-9-17 


FTE 

The ground portion of the check list went very well. Only one anctiialy was 
noted, and that being the flaineout and abort light were constantly blinking. 

This however, was deened not a problan due to the fact that all the engine 
parameters were at noninal values. The decision was mde to continue the 
mission, with a very strong enphasis placed on the master caution/ warning 
panel so as to pickup any problems which might develop with the engine. 

The wind was of constant concern. On B-52 taxi, the ground winds were being 
called at 7 knots, gusting to 11 knots on a direct crosswind to the only 
available runway, 15. They renamed at this level throughout the mission. 

The launch was very much like the simulatioi prediction, with the aircraft 
final attitude being 5° nose dcwn at 7° angle of attack. 

The Maneuver Autopilot (M.A.P) held altitude extranely well with a variation 
being on the order of one count of data. This included data obtained during 
a deceleration at 25,000 feet frcm .9 Mach number to .5 Mach nui|iber. The one 
prctolan which we had with it was a longitudinal oscillation of - Ig at .5 Mach 
and 15,000 feet. This also occured at 25,000 feet and Mach numbers between 
.70 and .90. This was easily corrected by increasing the longitudinal feed-back 
gains frcm a positicn of 3 to 4 on the CSMC panel. 

A very good deceleration for airspeed calibration purposes was performed at 
25,000 feet from .9 Mach to .5 Mach. This was under the M.A.P. control. 


The landing approach was flown with the gear dcwn over a cloud back, therefore 
a very steep final approach path was flown. A smooth touchdown was accomplished 
at 150 knots and 81^ angle of attack cn runway 15. 
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Barnes M. Cooper ^ 
Flight Test Engineer 
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Vehicle Operation Report 

Right Hi-9-n 



December 21, 1981 


Operations 

This mission was first attempted on December 17th. It was 
halted due to suspected loss of generator gearbox oil. 

The engine accessory gearbox seal was intact but the 
generator gearbox seal (generator end) was deformed. An 
interference was also found between the gearbox female 
spline and the generator drive shaft. Repairs were made 
and the flight was rescheduled. 

The Day-of-Flight procedures were completed satisfactorily. 
One hold was necessary to complete telemetry acquisition. 

A taxiway radar beacon position check was accomplished. 

The mission went well from bomber takeoff to landing. 
Anomalies noted were minor while airborne. These included 
an intermittent main burner flameout light indication, 
several onboard computer generated TM dropouts and a fuel 
quantity reset. Afterburner lights were not consistent 
and are discussed in the propulsion system section. 

The main landing gear extended before the nose landing gear 
with the left gear first. Subsequent hydraulic system purg- 
ing resulted in satisfactory operations. A TV and radar 
beacon dropout occurred after engine shutdown. Investigation 
revealed a flight battery voltage drop to 21.5 volts at 
switch-over. No trips to backup occurred during the flight. 

The landing slideout was 3430 feet. 

The launch weight was 3450 pounds and the landing weight was 
2974 pounds. 


^yrus C. Cassells, Jr 
Operations Engineer 






Vehicle Operation Report Fught Hi-9-n 

FLIGHT CONTROL SYSTEM OPERATION 


The ninth HiMAT vehicle number 1 flight occurred December 21, 1981. This report 
sutmarizes the flight control system performance and pilot comments to specific 
questions related to his ability in the accomplishment of particular flight tasks. 

Relaxed Static Stability Control Systems 

This was the first HiMAT flight which incorporated the relaxed static stability 
control systems. The primary control system (PCS) is an entirely new system 
designed specifically for the relaxed static stability portion of the HiMAT 
test program. The backup control system (BCS) was reconfigured for the RSS 
portion of the test program. 

The vehicle was ballasted to an average center-of-gravity location of approxi- 
mately FRS 134.26 which would not result in an actual static instability on this 
flight. The vehicle will be ballasted to a center-of-gravity of FRS 136.9 or 
approximately 5 % ^.xftfor flight 10. 

Prelaunch Operation 

No anomalies were noted during prelaunch checks. All systems functioned as 
desired. 


Primary Control System Operation 

I. The entire flight was flown in PCS, there were no transfers to BCS. System 
gain settings, at the pilot's station, for this flight were 3,3,3 for pitch, 
roll, and yaw respectively except during some of the PCS pulses. 

To continuously monitor PCS performance during the flight, transparent over- 
lays of both lateral -directional and longitudinal PCS pulses done in the iron 
bird simulation were used at the stability and control stripchart location. 

This was the first HiMAT flight that this technique was used for real time 
quantative stability and control evaluation. This method worked quite well and 
greatly augmented the real time evaluation of the new PCS. The comparison of 
the longitudinal pulses was excellent while the comparison of the lateral - 
directional pulses was fair to good. 

Generally speaking the new PCS functioned very well if not beyond expec- 
tation. All PCS objectives were achieved and the system is considered cleared 
for the more aft center-of-gravity configuration. 

Maneuver Autopilot (MAP) 

The maneuver autopilot was engaged and evaluated at four straight and level 
flight conditions: .7/40K, .5/25K, .9 <-> .5/25K, and .68/15K. During the 

first two maneuvers the maneuver autopilot captured the target conditions 
rapidly (within 4 seconds after engagement) and held that condition to within 
± 50 ft. The performance of the maneuver autopilot was excellent and without 
problem. 

I Z 



Vehicle Operation Report Fugut mi.-.i? 

The third maneuver was a level deceleration. During the first part of the 
maneuver, there appears to be a limit cycle problem which damps out rapidly 
approximately 30 seconds after MAP engagement. It is not clear if this is a 
"capture-condition problem" made worse by the limited longitudinal authority 
or a problem caused by the lack of longitudinal gain scheduling (as a function 
of dynamic pressure). However, the damping occurred without intervention from 
the flight crew. 

The fourth maneuver resulted in a limit cycle that was eliminated by in- 
creasing the primary control system gams from "3-3-3" to "4-4-4". This 
phenomenon was more clearly the result of no longitudinal gain scheduling. 

Pilot Quentionnaire 

A pilot questionnaire was prepared for specific items in the test card. The 
pilot was requested to use the Cooper-Harper rating scale as the basis for 
his comments. 

Pilot Comments 

I. Up and Away Flight 

Comment on ability to control aircraft. 

(a) Longitudinally - are relatively high, trim is imperative in order 
to avoid fatigue. 

(b) Lateral-directional ly - appears to be satisfactory. 

Rate ability to control and maintain 

(a) Airspeed - heavy compensation required. 

(b) Altitude - moderate compenstion required. 

(c) Angle of attack and/or g - difficult but satisfactory. 

(d) Bank angle - satisfactory. 

Comments relative to stick characteristics. 

(a) Longitudinal sensitivity - high but required to avoid PIO. 

(b) Lateral sensitivity - satisfactory. 

(c) Stick harmony - better than before. 

(d) Compare simulation with flight - A/C is better damped. 

II. WUT to 1.5g and 8g 

Comment and rate ability to achieve and maintain desired "g" - 1.5g satis- 
factory, 8g impossible because A/B light unpredictability. 

Comment on longitudinal sensitivity - must trim most forces off stick to 
preserve some sensitivity. 
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Vehicle Operation Report Fugw Hi-9-17 

Conment and rate lateral control and ability to achieve and maintain desired 
bank angle - good, well damped - visual task only => similar to ATARI game, 
not particularly similar to actual aircraft control. 

III . Automatic Control Pulses 

Qualitative corments and comparison with simulation of control pulses. 

(a) Longitudinal - good except for canard inputs; they are very large in A/C. 

(b) Lateral -directional - closely correlated maybe a little larger in A/C 

than SIM. 

IV. Maneuver Autopilot 

Qualitative comments and comparison with simulation of MAP. 

(a) Ability hold Mach No. - good except it wouldn't capture 0.51 IMN. 

(b) Ability to hold altitude - excellent. 

(c) Transients on entering or exiting MAP - satisfactory. 

(d) Transients during MAP operation - none observed. 

V. Landing Approach 

General comments on landing approach - good longitudinally, fair laterally - 
very sensitive to wind and gusts. 

Comment on gear transient - minimal. 

At what altitude/airspeed was transfer from ADI to TV made? - N/A due to 
avoiding clouds on approach. 

Comment and rate task prior to and following transfer to TV. 

(a) Longitudinal - extensive compensation but "durable". 

(b) Lateral -directional - severe compensation. Very PIO prone but avoidable 

if no rudder used and very small inputs. 

Comment and rate ability to flare the aircraft - Extensive compensation 
required not to over control (inherent in TV landing task). 

Comment on control stick characteristics such as sensitivity, harmony, etc. 
and compare with simulation where applicable. - Not comparable in any 
significant way to SIM. Harmony appears better than before high 
but I think that I would over control without high F^. 

VI. General Pilot Comments 

"A very difficult way to obtain flight test data, from pilot workload point 
of view". 




Vehicle Operation Report 


Flight Hi-9-17 


PROPULSION SECTION 


Accomplishments: There were no research requirements on the propulsion 

system for this flight. During the captive portion of the flight, the 
afterburner was tested at 25,000 feet during the climbout and operated 
satisfactorily. However, during test point 20 (8'g‘ wind-up-turn), the 
afterburner lit eight seconds after the throttle was in the afterburner 
range. It should be noted that the afterburner sequencing has been slow 
primarily as a result of the IPCS logic not being optimized in this area. 
This has been recognized by the project office and will be corrected when 
time IS available. It is not known if the afterburner anomoly on this 
flight IS related to the IPCS logic or is a throttle actuator rigging 
problem, and is being investigated. 


Anomolies: The anomolies noted during this flight were the afterburner 

lights (see above) and an engine flameout indication, which was intermittent, 
when there was no flameout. The engine flameout anomoly will be corrected 
when more information is available. 


Configuration: The propulsion system was operational in all modes from 

idle to maximum afterburning power settings. 


Anomolies Carried Forward: None 
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Ground Facilities Report 


Flight 


Hl-9-17 



ATR REPCRT 


ATR facilities cperaticn was normal during the flight, except that 
fuel quantity (gjAN) as catputed in the real time program reset at 
about 08:45:58. Fuel quantity as corputed in the REV facility (FL) 
remained operational. The exact cause of the reset is untocwn. 

Setup for the contxol room displays is attached, Pages VI-2 thru VI-8. 


Paul Harney 

Test Information Engineer 


RPFV lAB REPQOT 


The RPFV Lab configuration was verified by pre-flight procedures with 
no anctnalies reported. There were no lab discrepancies during the flight 
and no DR's written. 


Nicholas Kantartzis 


YL-\ 




1 


MI-aT Atf 1 Hl-<J-17 


P1/1?/1A. f«GF 1 


<»• STkiPCHAftT HO. 

1 2 3 

-y, I'F'l* 4* - 

•'MV^rTf‘*lONG STK POi. 

OU'1’0 ♦ 06P 

•nUiMT * 

»M55 ♦ 

fMOeST ♦ 

, 1-fl THT* 

' 1*C • 

^TJtCF 

» 


X **0**ti4*4* 

9 6 7 P 

1 ♦ 1-1“ ^ 0 “ I ♦ l-l- 33- 1 ♦ 3^ 6- 1 

ACCL.HZ“»BC*PITCH A»GIF #IH VT >fCL *FT 
AN ♦ AHP • ACIW 

UPCATE <AF £TH 
K*9i -17.5 
G 

f 0 

» 063P 

\ 

RAW 


9«9* 

08G 
0 » 
N/A > 
6A 
SEL 


9 

H7A 


• ELEVaIU? PJi. P^rH ELtVOfi PUS 

*06 « OVS ♦ 

• (Otw ♦ OkR)/2 ♦ ^UVl. ♦ DVSW2 • 

»• -2)«9« 39«9* 3v«d« 

• OeO • OfG ♦ 

• 0#v*0#9* 

• H/m , N/A « N/A f H/A « 


A 

♦ l-l- 1C- I ♦ l-l- 19- 
«B1TCH RAK-AeC «aNGLE Jf aITaCKvCG. 
« 0 • aLPHAL * 


9b 

SEL 


97 

SEl 


^S.O# -29.V9 

0eG/3kt 9 

9 » 9 9 

lift p ^b 'v» 9 

0 9 

RAW 9 


)# 

0€0 

C # 

il635 p 


-5.W* 


0 

1577 


9«C» 

G 

0 » 
lAb7 » 


•1*J9 


0 

0736 


5f»Vf 
OFG 
0 » 
1216 > 


-5t 


0 

0962 


0 

mo 


I 

fNJ 








'TnlPCMART 

NO. 

2 









1 


2 


3 



A 



5 


6 

7 


6 


^ce^• 

2-1- 3- 

1 • 

- _ 

9 

2-1- 5- 

1 

9 

- - 


9 

l-l- 5- 1 

9 

l-l- 12- 1 9 

1-1- 23- 

X 9 

l-l- ?9- 

1 

pn; <fto*iat po$ 

♦ASSVH ElVJN 

PJ$9RU0DEk PEDl 

PU 

w9kUD0i.R po$. 

9 

ROU Rate 

9 

TAW P*TE 9ANGLE- SIDESLIP* 

poll ANGLE 

p'oitn ♦ 

OAP 

* 

OVa 

9 

Di^P 


9 

OR 


9 

p 

9 

\RYFINE 9 

BEIA 

9 

ATR 




9 

COVL - DVR) 9 



9 

<ORL * DRR)/2 

9 


9 

9 


9 



^M'iP 9 

-9.')# 

5.09 

-A*. Wf 

iU«v9 

5, bp 

-5. 

09 

5* Jy 

-5.1 

G9 

-50. 5u. 

09 

-10. Op 10.09 

5. Of 

-5.09 

-ICO. Op 

10( .1 

u'rr^ 9 

0E6 

9 

OEG 

9 



9 

OEG 


9 

DEG/ SEC 

9 

OEG/SEC 9 

OEG 

9 

OEG 


T»'nciT ft 

9 » 

0 9 

0 » 

V 9 

4/ » 

«) 

9 

0 p 

4> 

9 

p l> 

9 

0 p 0 9 

0 p 

0 9 

C p 

0 

JCTL '•MT9 

N/A ^ 

N/A 9 

N/A p 

N/A 9 

H/A y 

N/A 

9 

N/A 1 

N/A 

9 

0633 f 11A7 

9 

U051 p 16Aw 9 

06A2 p 

U02 9 

03^2 p 

l<i33 

9*C nap ft 

65 

9 

96 

9 

66 


9 

99 


9 

5 

9 

6 9 

7 

9 

e 


^T»9CF 9 

SEL 

9 

SEl 

9 

SEL 


9 

SEL 


9 

RAW 

9 

RAW 9 

RAW 

9 

RAW 



STRIPCHART NO. 3 



1 


J 



3 



6 


5 



6 



3Y* open* 

2-1- 27- 

1 9 

l-l- 26- 1 

9 

1-1- 2A- 1 

9 

2-1- 23- 

1 9 

X-1- 26- 2 

9 

1-1- kb- k 


P47ANFTA90RC 

9LH hUODER 


9RH kUDDEft 

POS 

9 


9LH eUVOH 


9kH ElEVON 



9**010 9 

UPLNK13 

« 

DRL 


ft 

DRR 


9 

DVAC 

9 

OVL 


9 

DVR 



•nw t=NT 9 


9 



9 



*UPLUK*1-UPLHK129 



9 




9>wr,e 9 

5.0# 

-5.09 

5 .J# 

-5, 

39 

5.0t 

-5. 

U« 

50.0# 

-5I.C9 

30.aI« 

-2tl. 

09 

30.0p 

-ZO. 

09 

'lUl’T 9 

OEG 

9 

OEG 


9 

OEG 


• 

DEG 

9 

UE6 


9 

OEG 



rpir)cv|r 9 

» p 

ll 9 

0 p 

0 

9 

U p 

0 

• 

a f 

0 9 

Ai. P 

20 

9 

5 p 

C 


0'*T» CM*^* 

N/A p 

H/A 9 

132«p p 

DA36 

9 

06 2<J f 

1322 

9 

N/A p 

H/A 9 

UAfLt p 

LCOO 

9 

1737 p 

C076 


OA^ SBR * 

121 

9 

9 


9 

10 


9 

lot 

9 

Al 


9 

12 



^Oij->“p 9 

SEL 

9 

RAW 


9 

RAW 


9 

9EL 

9 

RAW 


9 

RAW 




7 0 


9AUFRCN P05. 


OAC 


9 

OA 


(UPLNK22M 

-2) 

9 

(DAL - OIR) 

50. Op - 

5u. 

09 

SO.Op 

-50.0 

OEG 


9 

OEG 


0 p 

0 

9 

0 P 

0 

N/A p 

N/A 

9 

N/A p 

k/A 

ICl 


9 

1C2 


«EL 


9 

SEL 










STk1p»CHART 

NO. 

6 













1 


2 



3 


A 



5 




6 




7 


e 


SYS 0ecA|9 





9 

2-1- 36- 1 

9 

- - — 

9 

2-1- < 18 - 

1 

9 

- - 

- 


9 

2-1- 

36- 

1 9 

1-1- 25- 1 


9.*3 



ovs 


«OEC 

9 0E 



9 0S8C 


9DSB 



9DTHRC 


♦CG. ACCl.NY-APC 


op*w*n 9 

DVSe 


ovs 


9 

UPU.K21 

9 

OE 


9 

UPLHK16 


9 

SPUB 


9 

UPLKK26 

♦ 

ANY 


JOiHsST 9 





9 


9 



9 



9 

(DRR 

- DLl)/2 

9 



9 



RMGc * 

33«/lp 

-23.0 

3^«i)p 

-ki,.i* 

av.feP -2<A. 

U* 

3u«0p 

-2w. 

09 

5«0f 

-5.0* 

5 

• Op 

-5. 

0* 

120 

• Op 

0.0* 

2.5p -2.5 


■JM*TS 9 

OtG 


UEG 


9 

OEG 

9 

OEG 


9 

OEG 


9 


OEG 


ft 


DEG 

9 

G 


TWO^MT 9 

0 P 

0 

0 p 

0 

9 

C p 0 

* 

0 p 

0 

9 

\P p 

1> 

9 


p 

V 

9 

(' 

p 

C 9 

W p 

T1 

orri CNT9 

H/A p 

N/A 

N/A t 

N/A 

9 

N/A p N/A 

* 

H/A p 

N/A 

9 

N/A p 

N/A 

9 

N/A 

p 

N/A 

9 

N/A 

p 

H/A 9 

1!00 P 03f0 

J2J5 

3*C N89 9 

173 


67 


9 

122 

9 

88 


9 

123 


9 


V>6 


9 


126 

9 

13 

(O 

sn'M'*E 9 

SEL 


SEl 


9 

SEL 

9 

set 


9 

SEL 


9 


SEL 


9 


SFL 

9 

PAW 



(-» 

I 


Nl 


Ground Facilities Report 



1 


AV I 


ntc>j* 1 - 1 - 3 - 2 ♦ 

*U00£»» HH 

• SCJ • u«(. 

• « UI>0*TC 

*ia73aO t 3«9* -19. v< 

» CJUHTS « 0£0 

tS'> = 'IT •»«(*• V » 

i;ti. rsT» \T77 , 0199 ♦ 91U » 

1 AC •••< ♦ » • 9 

«ni|A*F • RA\I • RAW 


• ilKlPl'Mi.rt MO. » 

2 3 A 5 6 

1 - 1 - 26 - I • i- 1 - 32 - I * 1 - 1 - J 2 - 1 * - ♦ 

♦LH KUOOcR 2 u 3 wLH TSOoM LAtiHk«LH TBUUR IAT»NP*LH t# 0 W IA(TR 0 «WIKS iIA 31 
♦ Vl.»« • *l»« * Its ♦ WIW 8 

♦142 -$G 8 »i« 9 *S 07 -S«e*S 69 * 

19. 0« -30u0,f 10 i»0.»-75j90.» TSOIU. ♦-2S>"4J.» 


4 

1652 


L8S 
0 . 
N/A > 

1U6 

ISL 


9 

U/A 


I..-L 6 S 
0 > 0 

N/A > H/a 

107 
5El 


1 M- 1 . 8 S 
0 . 0 

H/A > K/A 

li 3 « 

5El 


SHAAWING STA 31 
* SIW 8 


aNOAUlKG TIP 
* BVTP 


25090 . • - 2500 .* 
l*S 
0 * 
N/A * 
U9 
IkL 


25 


<..*-60t(,P.*150('(v.P -5090.. 1' 
» IK-IBS * 1W-IP5 
OPO.PPf* 
N/A • M/A > M/A * M/A . 

P 110 • 111 

* SFl • TEI 


PNO 


3 

N/A 


N 

I 

OX 


> 

^n*<«^rnT • 

» a 6| /* s « 

> IIN»T3 * 

TM'>ek)V t 

icri C.4T* 


OCPH* 

'•nMM=NT • 
tl'IGP • 
M*ITT^ * 
TSTFMT ♦ 

icn cnr* 

O^C ♦ 
•THCE ♦ 


1 

l-l- 18 - 
I 3 RN^L ACCEL 
ACCGif* 


-i.d« 

G 

) » 
J577 # 

14 
RAW 


• 

0 • 

1265 • 


2 

♦ l-l- 19- 1 

«a> 4 GLE AflACK 

« ALPHAL 

• kcVER^E 

— 5 • w» 

OEG 
0 > 

1577 # 

i 

ft«U 


^TRXPCHAflY Nil* 


♦ - - 
•WING SIA 
* VOUP 

♦SG20 

9 LBS 

0 # 
N/A a 
a12 
SEL 


* Bowp 


0 

w635 


5 6 

♦ - ♦ 1-1- 34- 

§H0*U1NG SfA 1 TR0*CAND SIA 1 

♦ TUV»» • VCUH 

♦ tsczu 4SC39 

A 7 Jv« 4— 2 3 f 63C7'^*4 — 21 Am!7«4 — 400»> 

♦ Ii4-tB5 ♦ Irt-IBS 4 LBS 
U40#U40*04<>» 

H/A 4 H/A # H/A 4 A/A # N/A 4 N/A $ 

4 AI3 4 1*4 4 U5 

4 SEl 4 SEL 4 SEL 


7 

2 4 1-1- 3*- 

SHB4rAM0 STA 1 

4 RCCN 

v:G39 

1600*4-10000«f 40000 
♦ IM-LoS 

0 4 0 > 0 

N/A 4 N/A f N/A 

4 116 

4 SEl 


2 4 1-1- ?*- 2 

|Nr*CANr STA 1 IRC 
4 TCCN 
• 5G39 

- 2 coo.» eoco* 

IN-Lfl 3 

O f o 

N/A p N/A 
117 
SFL 


1 4 


1 

l-l- 33- 
4TTCH ANGLE 

ANP 4 

UPDATE 4 

30*0» -20.U4 

OEG 4 

9 » 

IU5 » 

2 

AAV 


« - — 


l-l- 8- 
4,»ncH AmTc FT4SYH ELEVH POS 
4 ARPF 


OVS 


0 

0797 


Zipjp -25*9 
OEG/SEC 
0 # 0 
1*172 * 0573 

34 
RAW 


• Cf 
DEG 


0 

N/A 


6B 

SEL 


•iU.04 

4 

0 * 
H/A 4 
4 
4 


STRIPCHART 

4 

4 1-1- 18- 

4Cb«MCCL KZ 
4 ACCGNf 

4 UPOaTE 

5*)» 

G 

0 * 

1071 » 

14 
RAW 


NU* 7 #4»444#444 

5 6 7 

4 I-*- 29- 34 i-1- 29- 24 - - 

4STAUC PRESS 4PKEESTREAN blFP4PRESSURE 


ip 

0403 


ALT 

221 9. J# 
PSFA 
b p 
1641 0 

16 
RAW 


U«04 

4 

5 ♦ 

r»14i 4 


AS 

lOOOaCf 

PSFO 

a # 

1255 / 

17 
Raw 


PR 


4 l-l- 29- 4 

RATIO 4RACAR ALTITUDE 
4 ALTR 


G.04 


5 

Ul04 


1*6# 


a 

N/A 


ns 

SEl 


o*r4 5c',.ro» 

4 FT 

0 I 

FU12 0 
16 
RAW 


0 

N/A 


0 

9777 


4«44444444 STfllPtHART NO* 8 



1 


2 


3 


4 



5 


6 


l-l- 29- 

1 

4 1-1- 4- 1 

4 


4 

— — - 


4 

1-X- 9- 1 

4 

1-1- 14- 

PA®\NFT4^41U angle 


4AU..L RATE FT 

4U1FF ELEVQH 

PaS4RU00ER 

P3S* 

4TA1I Rate FT 

4CG**CLL NY 

PATiTO 4 

ATR 


4 aRRF 

4 

OVA 

4 

DR 


4 

ARYF 

4 

«CtGTF 

4 

U40ATE 


4 

4 


4 



4 


4 


• KH'if * 

59*3» 

-50*J4 5^«9* -20* 

)4 

ijpO$ - 

lv«94 

2*5* 

-2* 

54 

3i«*a* — 16*w* 

0*5# 

J'ITTS 4 

OEG 


4 OEG/SEC 

4 

DEG 

4 

OEG 


4 

DEG/sEC 


G 

T10«NT 4 

9 0 

> 

4 5*0 

4 

11 0 

0 4 

n * 

i 

4 

w * 0 


0 * 

KTL riT* 

1215 0 

0560 

4 1134 0 0624 

4 

N/A * 

N/A 4 

N/A 0 

N/A 

4 

iv52 0 07L6 


1061 0 

OA** 'I4R 4 

8 


4 15 

4 

69 

4 

70 


4 

19 


Z > 

Snui:« 4 

RAW 


4 t(Xil 

4 

SEL 

4 

Ski 


4 

RAW 


RAW 


7 

♦ 2-1- 14- 1 

4ALT1TU0E RATE 
4 hoot 


4 1-3- 41- I 

4THPrTUE P?S 


-0*54 6000*0»-600C*04 

♦ FT 4 

0 4 0 » 0 4 

V701 4 H/A » N/A 4 

4 n 4 

4 SFL 4 


I7P 

ICO.O# 
OEG 
0 > 
1620 r 
21 
RAW 


0 

KOO 



Ground Facilities Report Right z/-?-?-/? 






















1 

o 


Mt*'AT AV 1 

41-9- 

L7 











81/11/11. 

PAGE 3 

1 

o 




















1 

c 



1 




2 



3 

SThIPC»UftT Nu. 9 

A 

9 


6 


7 


R 


3 



- - 


* 

- - 



A 

1-1- ^2- 

2 

• i-.*- 62- 3 A 

1-1- 29- 6 

A 

l-l- 3- 1 

A 


A 


1 

o 


» K*! * 'irra^ «r.r nui mm 


a»r 7Tsy^ raiN^ 







»\MYn ♦ 

*eci 


• 

AGC2 


A 

S)1 


• >S2 A 

*LT1 

A 

LP-S 

9 

DlIF 

A 

- OWRW>v 




^‘>>4MCMr * 



T 




A 

lover anienna 

A UPPER AHTENNa a 

HEPEAT 

A 


9 

GOOD FAIL • 

P/U PB% 


"Ti 


* 

» 


T 


$ 


A 

-4j,H - 


5000*0» 0*0P 

-19*0# 10*0A 

C*0# 

1*0A 

0*0# 1.0 


■ 1 





« 




A 

Odtl 


A 08N A 

FI 

A 

Volts 

A 


A 


1 

Q9 


TMie IT • 

0 • 

•) 

• 

0 

9 

0 

A 

0 9 

0 

A 0 # 0 A 

A » W 

A 

J 9 

A 

W 9 

c ♦ 

H * 0 


■v 


1fYL c'^T* 

N/4 # 

H/A 

% 

N/A 

9 

N/A 

A 

rt/A 9 

N/A 

A N/A 9 N/A ♦ 

0012 # 0777 

A 

0G6A t 16TA 

A 

N/A 9 

N/A A 

N/1 9. f N/A 


ft 


' •'AC *»9t • 



« 




A 

89 


♦ 66 A 

46 

A 

35 

A 

k7 

A 

12C 


\ 9 



SEl 


A 


ScL 


A 

SEL 


* SEl P 

Raw 

A 

RAW 

A 

SEL 

A 

SEL 


■HH 























I 



















Hia 









































■MH 



1 

l-l- U- 

A 

A 

l-l- 

2 

3 5- 7 

A 

3 

l-l- a5- 

6 

6 

♦ i-*- 28- 3 A 

9 

1-1- 37- 3 

A 

6 

l-l- 33- 6 

A 

7 

l-l- 37- 

6 A 

8 

1-1- 61- 1 

1 

0 


'»\7\iey!^*C01i» inlet 

PTOT*. 

,JHP ( 

iJlSC 

PIOT 

ATURB DISC 

PSTATAXMLET GV PQ:> AENGINE RUfOR 

aEHG EKH gas INPAEXH N07 EXIT AR*THKnUf ^05 

1 

0 


' e^YiTo T 

P2 


« 

pcur 


A 

P5 


A aGV a 

MYN 

A 

rxG 

A 

ENXA 

A 

IIP 



rn^'^^NT * 







A 



A A 


A 


A 


A 

UPDATE 





90»tO # 

0.0 

T 

1S0,< 

9 9 

6>«0 

A 

50,0 9 

G*0«p 5tf«0 9 V* w 9 

Il9«0 9 0*0 

A 

lo5l,U# 0*0 

A 

206*t 9 

ir* ,f ♦ 

1S‘ .f . 


33 


^ IM^^' ♦ 



# 

P^U 


A 

PSIA 


A DEG A 

PERCENT 

w 

DEG C 

A 

IN2 

A 

OEG 




TS->tlT ♦ 

0 # 

0 

A 

0 

9 

0 

A 

0 9 

0 

♦ 9 # 0 A 

0 # 10 

A 

9 * 0 

A 

9 * 

0 A 

5 * 0 


0 


icri CNT* 

1662 » 

0772 


167o 

9 

J772 

A 

l6 66 9 

6#772 

A 1636 9 t/267 A 

1670 9 113 3 

A 

1361 9 lu#0 

A 

1716 9 

0777 A 

1660 t UCg 



’ f\ir k|fta • 

22 




23 


A 

26 


P 25 A 

26 

A 

27 

A 

78 

A 

2* 


ft 



RAN 


T 


RAW 


A 

Raw 


P RAW P 

RAW 

A 

RAW 

A 

R#W 

A 

RAW 


o 










aaaaaa« 

• AAA 

5TRIPCKAR1 NJ, 11 









Z3. 



1 




2 



3 


6 

5 


6 


7 


8 



1 

^y% ')=‘=N‘ 

t-l- 33- 

2 

• 

1-1- 

68- 

- 12 

A 

l-l- 66- 

■ 13 

P 1-1- 68- 16 P 

1-1- 30- 2 

A 

1-1- 30- 1 

A 

1-1- 38- 

1 P 

l-l- 39- 2 




••’\1F^'»^FREE AIR TErtf 


.onohv P5 

- 6 

ACU.iDEV P5 

- 7 

PCONOLV P6 ruTALPENG FUEL FLOW 

PA/8 FULL FLOW 

pa/B putt 

FF AFUE! CUM? FP 





RPAT 


T 

CDl 


A 

CD2 


P C03 P 

FFE 

P 

FFa8 

A 

FFA6P 

A 

FFFD 




•OMiciir • 



T 




A 



P A 


A 


A 


A 





T*MGC * 

**5<}« -it 

250,. 

UP 

5tv 

f < 

U«0 

A 

19.9 > 

(i 

P 6o»0 9 ^*U P 

lo*0 9 C**!# 

P2U*w 9 u*n 

9 

1*0 # 

0.0 P 

3*0 > 0*' 





DEG C 


♦ 

PSIU 


A 

PSID 


• PSIA P 

6AL/NIN 

A 

GaL/HIN 

P 

G/L/NIN A 

GAL/MN 




ymdent • 

9 » 


V 


* 

9 

A 

L 9 

0 

•*11. > j * 

U # 0 

A 

9 * 0 

P 

0 9 

0 • 

0 # 0 




IfYL rRT^ 

0692 9 

1673 

« 

1266 

# 

0732 

A 

1620 9 

0762 

P 1623 9 1051 P 

.4669 9 0771 

A 

1613 9 om 

A 

1661 0 

0776 P 

1267 . 0771 




’)^Z iNR ♦ 

30 


a 


31 


A 

32 


♦ '33 ♦ 

39 

A 

39 

A 

36 

A 

37 




^nifare T 

RAW 


« 


RAW 


A 

RAW 


P RAW P 

RAW 

A 

RAW 

A 

RlW 

A 

RAW 













STRIPCHART HO* 15 












i 




2 



3 


6 

5 


6 


7 


8 




tyR 

l-l- 2-9- 

1 

T 

1-1- 

33 

1 

A 

1-1- 37- 

1 

♦ l-i- . ♦ 

1-A- 29- *t 

A 

1-1- 19- 1 

A 

1-4- 23- 

1 P 

1-1- 61- ? 




<6f®**llL nH«LE 

♦ flTCH 

H 'IG L c 

AYAW A.iGLE 


PGYRI) ERECT OrF pRAOAR ALTITUDE 

♦ ANGLE Of AtTACK»AKGLE SIDESLIP ♦ATT.GVkC ( M*T 





ATR 


• 

ANP 


A 

ATY 


P U1W6815 P 

ALTR 


ALPHAL 

A 

BETA 

A 

0V2E7 







A 




A 



*own ct-HPi * 



L/H 4.CTIVE 

A 


♦ Orj B*T f> 




R4NGC • 

-180«0» 

169. 

OA 

-9g*0# 

9J. 

0* 

-180*0# 

ieo«GP l*v# 

0*0# 5v09* 

OA 

o 

* 

o 

o 

OP 

-30*0» 

30.0* 

0*0# 1.0 




Mwff- a 

OEGS 


A 


OeGT 


A 

uegs 


P UrF/ECf P 

FEFT 


OEGS 

A 

OEGS 

A 

OK/EYPG 


TJ 


TNOSNT ♦ 

0 » 

0 

A 

0 

9 

0 

A 

0 , 

0 

P P # 0 ♦ 

0 # c 


0 > u 

A 

0 * 

0 p 

0 0 0 



'»'*TL CNT* 

N/A # 

H/A 

A 

N/A 

9 

N/A 

A 

n/« , 

N/A 

P M/A 9 N/a p 

N/A 9 N/A 


N/a 9 N/A 

A 

H/A 9 

H/A P 

N/A 9 » /A 




)>C NRR • 

76 


A 


75 


A 

76 


P 77 P 

78 


79 

A 

8*' 

A 

PS 

A 

u 


RaUR'E ♦ 

SEL 


A 


SEL 


A 

SEL 


p set ♦ 

SEL 


m 

A 

SK 

A 

StL 


2T 




















































































SCN 

1 
























Mimf 4V 1 Hl-9-17 


0l/l2/l^« Fir( f. 


9 

-n'<«ie^T • 

* 

'Moe 4T ♦ 

•>*C • 

5n*n*F • 


1 2 
l-l- ^l- 2 • 1-1- ^1- 

04O4'< Air TEST «1A0 Ak ALT . 

9W2H5 • 0U286 

f»''2 RIT 6 9J02 RIT 


3K/NJG0 • 

R , 9 • 

H/’A 0 N/A « 

02 • 

SSL • 


REl/UNR 
fi $ 

N/A $ 

63 

StL 


' SralPCMARI MO. 16 

A 

I ♦ 1-1- 37- 2 ♦ 

FAUlU GTRL EAE€T« 

« AGY*0 A 

♦iioa iiT 7 ♦ 

3«v# l«vR t.t* 

EkT/OFF ♦ OFf/EfcT • 

U « 0 « 0 f 0 ♦ 

N/A $ H/A * N/A 0 nn ♦ 


3 

2 ♦ 2-1- 5A- 

Trt %gyro erect 

• UevARli 
7 «UW13 6iT 7 

1.0« 

6 

w ♦ 

H/A * 

« 

6 


6A 

SEL 


09 

SEl 


9 


0 

-v“ 3cp^^ 3^. > 

BAY ^•iCTR♦R/H ROR HMG HhT# 
vARifD * SG6 B 

CmieHT ♦ FPJfi TH TO SAP* 

IANGF * 1,9, 1022«;>B 

• COUNTS ♦ 

T’Ihcmy * 9 » 0 ♦ 

3CTL rs’** , 1776 • 

YAC NRR * A ♦ 

^nnYCe * tlW ♦ 


STRIF\,HART NU« lA 




cn 


XYi>l.nT HU. I 


PVP OecM 

X 

l-l- 2i 

2 ♦ 

T 

A-l- IV- i 

‘»AY\1ET» 

*tEV PTCN 

CNTHI*ANGIE OF aTTACK 

BAY -fTn 

OYS 

♦ 

AlPHAL 

*;oNieMT 

OVL ♦DVA) n* 

KcVEA^E 

Y 

28,0» 

-10,0* 

-9.9# 2u,0 


DEG**S 

e 

UEG 

TMO=iT 

0 » 

0 ♦ 

0 « 0 

1CT» bm* 

N/A , 

N/A 9 

1577 , >639 

RAC NRR 

U9 

« 

1 

tO'IRCE 

SEl 

• 

RAN 





>44 OASCRETE uuro 

DtSFLAY Nu* A 

OAC NJ«> 139 







1 

2 

3 

A 

9 

6 


7 


6 

r>pci)« 

l-l- A5- 

t • i-l- -.5- 

1 4 2-1- AA- 1 

• 4i-x- A3- 

1 ♦ 1-1- A 9- 

1 • 1-1- ^1- 

2 ♦ 

2-1- A3- 

1 ♦ 

2-1- A3- 

»4Y \ «cTR BR^S 

BLaND 

BATT RATc 

BGEAk 

♦OftfUT 

BPAOREt 

BCLIH8 

♦ OIVE 


OJL 

V uOl 

4 owio 

4 0WA9 

♦ Owl 

• 0-72 

4 

DN?9 

* 

0VO9 

®/YH*0-R* 

OWIRI 

• 

4 UiW3S16 

4 OIV1613 

4 

4 9W286 

• 

U1V2711 

4 

UIU2B12 

tO'^iPNT ♦ 

0N-3ACKUR 

« ON«IA«0 

• Oii«RaTE 

4 JN«OOWH 

4 Uk-ORBTT 

4 ON-UMRH 

9 

0H»CII/'B 

4 

CN»DTVF 

1M-V\? '»EB 

!•' 

* A« 

4 1, 

• 1. 

* t.' 

* i. 

9 


4 

*)• 

Lrstc • 


4 

4 

• CUHP 

4 

4 

9 

COHP 

4 

CCPP 

It COIORB 

«xeEH 

« GREEN 

4 GREEN 

• GREEN 

4 6R£BM 

4 GREEN 

9 

GREEN 

4 

GREEN 



Ground Facilities Report Right 



Hti4T AV 1 m-9-17 


2 - 1 - 




0 W >9 

Ul42Ai4 


• 0H.LTO4H 

'i»I-Vh;F9 fit 

♦ CJiP ^ 

IT CnL19* 6«eE4 


U 

• ^- 1 - ^ 3 - 

JKN 

♦ 0Ww9 

9 04^2811 

* 0N«ATUkN 

• 0.1 

4 CUHI* 

« GREEN 


OiScRETE WOHD OltPLAY NP. 


1 • 2-1- 4<i- 

•SPPIMC 

* 0U14 

« U1W<!B15 

• ON-SPOINC 

♦ 0. 

9 CCHP 

• green 


12 

I * 2 - a - ^ 4 - 

• SKilOEC 

• UWl " 

• U1V2216 

• ON«SfhDEC 

• >• 

9 CbNr 

• GREEE 


Oi^C NU« 139 


DISCRETE UORu DISPLAY NO. 

3 4 

3 » l-l- <il- 3 ♦ A-l- 41- 


DAC NJ.I 140 9««#««4A*4 

4Vt >)FPH* 1-1- ^1- 3 * i_i_ *i_ , * 3 , 3 ^ j ^ ^ ^ ^ _ 0 

*8UR4tIt FLArtEjU»*rkIfl. EGT iNSQR»BKUP. EOT SKSOR*Pftlh. TjT. TEHP*BKUP. TOT. TEMP*ENG OH PRCS L0*EH6 CU PFES HJ 
»*9^rn.I ® ♦ 0*4 *004 ♦ 004 ♦ 004 ♦ 004 » 0C4 * pr t 

* 0W481 * * • « * ^ 

iN^uirMcI • B*TS 4-8 (x61 • Blli 4-8 (17» ♦ 67TS 4-8 (20) ♦ BITS 4-8 (21) ♦ BITS 4-8 (28) • BITS 4-« (29) 

ivi'" * : '• : '* : '• : : i. * i. ♦ 

IV ^ #11 AM ^ ^ . * V 


i-i- 


3 * l-l- 4.- 


** DISCRETE WDWU DISPLAY Nu. 

3 4 

3 * 1-1- U- 3 * 1-1- 31- 


OAC ND.I 131 *«*•**««•* 

5 6 

3 * i-1- 31- 3 ♦ l-i- 31- 


oioiirn^2»''**^n ••ulZLE f E b(3 B3i.K • ENG . RLTON SPEU^CdNE INLET PRES*CUHP OjCHG PRES«TUR8 OSLHG PRES*EKG FIRE STlTUStNlINJy''^ 

I * 00^ ♦ 003 . 003 . coi 

* * ^ 4 (t nU4P? 4 f\L.1 nf 

J'* **” * '■* '■* *1” ♦ “”•» ♦-* <!«' ♦ 8ITS •3<>» ♦ ♦ 

LOOT- ♦ ♦ I "I* * 1.1 ♦ 1. ♦ ON-F/OHT . ON-NCK 

IT CatlR* RED * RED • RED ♦ TELIOK * TELIOW » YEUOM * AMBER 4 Jppfp 


DISCRETE WORD DISPLAY NO. 


OAC NO.I 133 444t»4*44* 


3V3 riFFM* 1-1- 35- 2 4 1-1- 35- 3 

P»»3iP-R»FT.T£RH jYS AR*t«Fr.TERH SY SAFE 
4AT«IT0-g» FT« 4 FIS3 

•A43T0-44 , 

;TiicMr * Rpi| . g,, , SAFE- GT. 895 

VI-v»LU£4 OH-ARN 4 JN-SaFE 

l^Gf 4 * 

l» Cin«4 RED 4 GREEN 


Ground Facilities Report night HMm 





/ 


rtETfR 


\ 

Itfs* l-l- 35- 1 ♦ 

AA-»IHET^*FTS SXG. STH€H • 


»*RH*n 

* 



•f» 9*tr mt 

« 



Ui^'c 

« 

-JJ.O. -10». 

0* 


• 

OBN 



« 

K . •> 


l^TL CMT* 

<*n , N/» 


5IC MBR 

e 

71 


F 

e 

SEL 



CRTMG«L 

<V5Te»t5 

AERO 

FUEL 


alpha»i 

OUANfO 

'• IKT'<®»3 

5ET*,l 

HAiUFLOWfO 

IH ■'*1,0 

HAvH#i 

ABFIOU^O 


KvA$#a 

aBpFLUW^O 


HP* ? 

OUir'FtOUfU 

*fT<t ff) 

ALTRfO 

T0TaLFF»5 

fcG'^ *'''*'> 

0BA<#0 

FTE«F>i 


«l7r,2 

t>=r2BA0»3 

H2F#2 


RPRV LAB 

FHI#1 

engine 

O’ATZrO 

RFAT»1 

£GT#1 

VCIBfl 


RFHrO 


HYDSAYTF/d 

HUZAKEAfl 

H. 5 

FUiFFENFfO 

FLA«I 

FL#^ 


FFKXnE/1 


:»T»*GE» 

E'<S»'tE 


thermocouples 

FGTtl 

TClr3 

rc7fO 


rc2#t> 

TCttf i 

’•IftBEB.l 

TCB«tJ 

TC9,) 

•L 1 

TC4, J 

CU.HOtVIP/0 

0 It"), 7 

TC5#0 

HYDBAVTP#0 

*B = (.OW 

rC6*9 

TC12fw 

IBEPl'lW." 

OII1Pr(.T«,o 

TTTttPEjl 

AERO 

SURFACE f 

Frc'IP.l 

ILPHWl 

Da# 1 

FUB,! 

BETAfI 

DV>»1 

ejB*,) 

rtl IF#3 

DE*I 

mZDB.B 

YCA5»V 

0VA»1 


99AAf 5 

ORLfa 



DHRfI 


FHt,i 

«FAT#d 



ELEC 

GENV/ 1 
6Ei^BV» 1 

BAT1V#l 

BAlTPV^l 

BUST/S#0 

VAc26»l 

VDCj#2 


HYOR 

^RirPEs*a 

BuPRE5#0 


PUNRTErtP»0 

TC14#0 

TC15#v 

TCU#0 

TCl7»y 

TtORCF#0 



Ground Facilities Report Flight 



MTPUT ki I Hi-Q-IT 


nxnuiKm ruf 8 


1^ 

( 

00 


HT1AT HAKB C3AT »EaUM£.1ENT» 



3 CdFlES 

a.w NEIL NkTHEN«> LAHIt 

' FELT AND IRENE (ANEXI 







*KCAS>A 

•hIF»i 

PALPHA^l 

PdETAf 1 

PANP#1 

♦PMt»l 

POVSf 1 

♦OVAil 

p 


♦N4CH 

*HA *KCAS 

•ACCGHF 

palpha 

♦BETA 

PAhP 

PAIR 

POVS 

♦ OVA 

p 


1 C3*y 

ll«v SI’S) JEMY 

ftAEP 








ii*te 


♦Mi>,l> •flA»X 

^PblAREA#! 

pegt#o 

PKPNfl 

PPCDTf 1 

PEHGFLOV#! 

•TTPP#l 

♦FFRIHt,a 

P 

U1F 

• N4C4 

♦HE tlTE 

PEHXA 

• EGT 

PRPH 

PPCOT 

PFFE 

♦ TTMP 

♦FFRINE 

p 


1 copy 

11,13 SES» JthMT 

BAER 








*UiE 

4PLA#l 

♦ NJZAAEA,! »TCZtO 

PTC5*tf 

•TC6#3 

•TCTfC 

PTCBfO 

PK9»0 

PTCIOjO 

P 



• tTP 

♦ENAt *ICZ 

• K5 

«TC6 

♦TC7 

PFC8 

• TC9 

♦TCiO 

P 



i cjpy 

11, u SrM JENNY 

BAER 








k^X H<HE 

PCOl# 3 

*CDZ>} ♦COJ, 3 

tTCHB#J 

*TC13»v 

*TCXA»0 

prci5»o 

PTC16»0 

PTC17»0 

PTC0BEF#O 

P 

U»F*U1? 

•PT5Li5 

♦ETitS6 •fs6 

PTCHB 

PK13 

PTCiA 

•TC15 

PTtl6 

♦TC17 

PTCOPFF 

p 

MC-'n-)X 

i c*ipy 

<1.0 SEEI aL HYERL 








S**ic 

«/1TKP»3 

♦HI# 3 PAHCH/i 

PKCAS/l 

*VCAS*1 

PQBARC^l 

P0BAR2/1 

PHP#0 

•H/0 

PPSIC»3 

P 

M^ER.4AHF 

• HACH 

PAiiACH 

eKCAS 

PtfCAS 

POSaR 

PQ8AR2 

PHP 

PH 

• PSK 

P 

Hr»04"0l 

COPIES I 

SE3 1 SEENCEfc SHEETi 








k^X 


PULSStffO «AGYilU,a 

pdecibao#o 

POECZBADtO 

PQUAN/0 

PrOTALFF^O 

P8ATTV#! 

PBATTBV#! 

PBUSTSfO 

P 


e 

* e 

# 

P 

P 

P 

P 

p 

* 

P 



Ground Facilities Report night u irf-n. 



HiMAT 


Engineering Analysis Report 
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LAUNCH DYNAMICS 


Shown above are angle of attack time histories of preflight simulation and 
actual flight data on air vehicle 1, for both the stable and the neutrally 
stable configurations. Data for this flight provided the first opportunity 
to coipare the launch dynamics simulation two "different" (due to flight 
control and c.g. position roods) vehicles m the same aerodynamic flew field. 

Two observations can be made from this side by side ccnparison. First, in 
both cases, the general nature of the transient response is an initial pitch 
up, followed by a hesitation or reverse motion, and ending wjth a steady 
progression toward the level flight alpha of approximately 7 . The close 
correlation of the predicted and simulated time histories for each flight 
and particularly for the unstable configuration tends to provide increased 
confidence m the launch dynamics simulation model and should reduce the 
extent of the sensitivity analysis required to qualify additional control 
system and c.g. location for launch. 

The second observation concerns specific difference in the responses beti^en 
the two control system/ballast configuration. For the stable configuration, 
the vehicle renamed at less than negative 5 alpha for more tdian 1 second 
after launch. This resulted m a nose lew attitude, culminating is a ste- 
bilized high rate of descent. For the neutrally stable oonfigura-^^, heaver, 
anale of attack mcreases rapidly iirmediately following lamch. This is due, 
in^part, to the mfluence of the negative alpha limiter which resteicts negative 
alpha conmands to -3°. This reduces the time that neutrally stable ronfig^ation 
is^below -5° to about only a quarter of that exhibited with the st^le contool 
systan. This manifests itself in a reduced pitch down at launch and a much 
flatter steady state trajectory after release. 


m 




Engineering Analysis Report Fngm m-'i-n 


Sane consideration was given to removing or c^)ening the limits of the 
negative alpha limiter during the launch secfuence becuase it does 
contribute to the magnitude of the initial pitch ip. The negative 
alpha limiter also locks out both the laimch mode program and the pilot 
stick inputs vintil alpha increases above -3 fron the initial condition at 
launch of -7°. This was not done Hl-9-17 because of time and because 
simulation shewed that nose dewn trim offsets, less than hardov^, cculd 
depart the vehicle at this c.g. position. Based on the post-flight 
conparison of the data this decision appears to be substantiated and the 
negative alpha limiter should not be modified. 



sec 

Correlation of simulation and free flight normal acceleration data for this 
launch was also excellent, and provides a good cue for the pilot as to 
v^n emergency nose down control inputs might be requ^ed in order to 
prevent a collision with the B-52 Carrier Aircraft. 

should be that, "If normal acceleration increases to 1 G or gr^t^ 
during the first five seconds of launch, forward stick is required by 
the pilot to reduce the load factor to less than 1 G . 



w 
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Launch history data for the next flight (a more aft c.g, condition) shews 
very little change indication that no major dynamics ebserved on this flight 
are more likely a function of the control system modification than effects 
associated with the change in c.g. location. 


Ftobert G. Nosco 


AERODYNAMIC STABILITY AND CCWTROL 

Control pulse data were obtained throughout the flight envel(^ at trim 
flight conditions. A windup turn was performed at a Mach number of 0.9 
and at 25,000 feet altitude to an angle of attack of 13 degrees. 

There were no aerodynamic anomalies noted on this flight. 

Neil Matheny 


W -3 


HiMAT 

Appendix A - Flight Details 

Flight Hl-9-17 Decgnber 21, 1981 



NOTE: 


Event 


Event times were noted during the flight and are not adjusted to precise 
recorded event times. 

Time 


Control room manned 

HiMAT engine start 

B-52 left engine start 

Lakebed winds - 7.5 cross, 8.5 gust 

B-52 taxi 

Radar Calih with B-52 

B-52 take-off 

Radar altimeter ck ok 

Begin L-25 cks 

Engine flameout indication 

A/B cks at 25K ft 

Begin L-12 cks 

Lakebed winds 8.5 to lOKts cross 

Begin L-5 cks 

Begin L-3 cks 

Begin L-2 cks 

L-60 sec call 

Launch 

Start Item 3^1AP cks 

Start item 4-.7M pulses 

Start Item 5-.8M pulses 

Start item 6-. 831 pulses 

Start Item 7-.90M pulses 

Start iton 8-. 931 pulses 

Start item 9- left V3UT 

At a limiter 

Start Item 10 

Light turbulence 

Start Item 11-MAP cks 

Start Item 12-.5M pulses 

Start Item 13-.6M pulses 

Start Item 14-.7M pulses 

Start item 15-.8M pulses 

Start Item 16-.85M pulses 

Start iton 17-.9QM pulses 

Start Item 18-.935M flutter pulses 

Start Item 19-.9331 pulses 

Start Item 20-8-g WOT (fuel djrrp on) 

Start iton 21-MAP decel 

Start iten 22-Decent to 15K 

MAP ck - pitch oscillations ctoserved 

Gams to 444, oscillations danped 

Start Item 23-.68M pulses 


06:35:00 

06:58:00 

07:09:52 

07:15:30 

07:24:04 

07:26:40 

07:46:04 

07:47:06 

07:51:39 

07:54:00 

07:55:58 

08:03:32 

08:08:08 



Sir-/ 
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Appendix A ■ Flight Detaiis 

Flight Hl-9-17 Decet±)er 21, 1981 (cont.) 


Start item 24-. 6M pulses 08:44:10 
Start itan 25-. 5M pulses 08:44:46 
Start item 26-. 4M pulses 08:45:20 
RTB 08:45:35 
Lakebed winds - 7-12 Kts crross 08:45:50 
Gear down 08:47:47 
Touch down 08:52:30 
Full step 08:52: 52 







ALTITUDE (1000ft.) 


MACH HUMBER 



DATA TIME, HRS:MIN 

ALTITUDE AND MPCH NUMBER TIME HISTORY 
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TIME HISTORY OF VEHICLE GROSS WEIGHT AND CENTER OF GRAVITY LOCATICTJ 
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Flight Ui-i-n 


■ / 


lllMA'l FLIGHT PLAII 


1 of 3 


PLIGHT NO. REQUEST DATE U-9-81 

ORIGTNAI. 


FLIGHT DATE 12-^ t-ei 


HO TB: CI4€CK. MAtZJ^ lNbfCAT£% t'Tgfj COf^ PC£TFO .rAl _ 


ITEM ALT H/\CH Vc q 


EVEHr 



40K 80 212 175 IXiari’ COWma, PUISBS 


f> 40K 85 2G0 198 rUGiri’ COMITOL PUI£i:S 


/ iongitudinal 

f njGirr cwno. pulsps (ixij. scd 

7 40K 90 278 2 22 LATLPAL 


93 288 237 FLIGHT CavniOI, PULSES 




ITCfil 0 



























































Appendix A ■ Flight Details 


HlHAT FLIGHT PI AN 


2 of 3 


PLIGHT NO. RLQULSr DATE H-9-81' 


FLIGHT DATE 12-21 -Gl 


ORIGI^:Ar. 


ITEM ALT tWC!l I V; q EVENT 


11 23K .do 206 137 m a P CHECKOUT 


25K I DO I 206 1 137 | rUaiT COiNTTOL PUISES 


248 197 FLIGiri' COKTROI, PULSES 


LDl'JGITUDIWS 

n.iGirr coettroi, pulses (flu. set') 

282 269 - LDTCRM. 


351 n.iGirr control puisls 


85 360 397 FLiari' CONHOL PULSES 


GAINS 



25K 90 385 445 FLIGHT COETTKOL PULSES 


400 P'''5 ruriTl K Sr RTCS PUISLS 


400 475 FLIGHT CaMTROL PUISES 


lU I IT. I I 

- M- I 











































Appendix A - Flight Details 


Flight 


11 1 MAI FLIGHT PLAN 


FLIGHT NO. REQUlST DATE 11-9-81 

ORTGINAL 


FLIGHT DATE 12-?l -81 


GAINS 


ALT 

mcli 1 

Vc 

I ^ 

25K 

51 

210 

143 

4' 

4/ 

vL 


ISK 

68 

350 

386 


EVENT 



22 S 15K 68 3SO 386 M A P CHECKOUT 


. .4 J3_L3-^ -3 

3|3 ]3 

4 i I 

4 



piTa.; 
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fVJASA 


rntinndi A* i< *< ' 
V>ot 

Hugh L Oryden Flight Research Center 


TEST/ AIRCRAFT IMfsTAL SCHEDULE 

Sunrise - 0644 


FLIGHTATESTNO AlHCnAFTTYPE 

Hl-9-17 HiMAT 

TAIL NO DATE 

870 11/10/81 

OPERATIONS DATA 

AFnC SUPPORT REQUIREMENTS 

1 FlIGHTnATF 

□ CHASE AIRGRAFT 

, DANA/OOOPER 

□ HELIGOPTFR 

3 CONTROl ROOM MANNING g62S 

6H FIRFrouiPMENT^'^'^®" Rarrip(9B-52) at 0615 -> 0730; Laketed 

4 PIIOTFNTRYTIME UPO:550 :B-52/104: 0625 

□ AMBIIIANGF ® 0800 -► 0845 with Dryden Vehicles. 

5 TAKE OFF/IAUNCH TIME 0725/0800 

□ CRASH EOUIPMFNT 

6 ESTIMATED FLIGHT niJRATION 1+08 

□ FLIGHT SURGFON 

7 OPERATIONAL AREA WlB/38k-42K'!^?W-^'* 

RADAR TRACKING (FPS 16) ALT. TIME 0700 

8 PI HA 

[3 PLOTTING BOARD MAP PDATA PROGE.SSFD 

9 ESTIMATED LANDING TIME , 0833 

n ASKANIA 

in AITITIJDFIMAXI 45K 

n PRES.SURE SUIT SUPPORT 

11 MAGH NIJMRFRIRANGFI ->0.95 

12 RADIATION GHEGK TIME 0550 

3 WEATHER BALLOON TYPE SrADIOSONE □ REFLECTOR 
MAXIMUM Al TITIJDF 45000 


RELEASE TIME °430 

13 OTHFR Sterile Aarspace in area boundea by Refueling 

□ PHOTO COVERAGE 

Track , ouve R2515 frem FL230->270. 

□ REFUELING TRACK ~ 

14 BRIEFINGS -TEGH 1500 1 Dec CRl 

□ NORTH DATS (3 OTHER RSTIAR,, SPATy. *fi pmA. himat 

ppFvy 1500 9 Dec CRl 


15 FI IGHTTFSTOR.IFGTIVFS Ptutary Flight Control System 

NASA DFRC SUPPORT REQUIREMENTS 

Checkout, A/S Cal. 


16 CONTROLi ER MrMurtry pxj 201 

O PRESSURE SUIT VAN 

17 PROJECT ENGINEER Amai? EXT 370 

n RIOMED INSTRUMENTATION 

18 INSTRUMENTATION ENGINEER Lawhead EXT 

ni PHOTO COVERAGE At r)mm irmvipg fnrm 821 

19 OPERATIONS ENGINEER CasselW EXT 271 

ra RPRV FACILITY 

20 COMP A SIM ENGINEER Hamey EXT 514 

3 NASA9 TIME-053n 1 OCATION n_57 n, — 




DFRC 243(4 80) 
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NASA AERODYNAMIC TEST RANGE SUPPORT REQUIREMENTS- 


RADAR REQUIREMENTS 


Han/Fpsig Dskin 

□ beacon INTERF 

BEACON DELAY 2.S0u RESPO 

INTERROGATION CODE/SPACING 


INTERROGATE FREQ 
RESPONSE FREQ uJl 


TRACKING DATA REQUIREMENTS 


□ MAP 1 (SCALE OR TYPE) 1' 

□ map 2 (SCALE OR TYPE) 482Q (Ppn lj1-HiMAT b7-C 

□ MAPS FURNISHED BY ENGINEERING Cnoppr y-77n 

ALTITUDE SCALE FT/IN 4820 FPS 16 Pentfl- #34 

MAP DISPOSITION FPS 16 Pen# 2- #38/^ 


COMMUNICATIONS 


TYPE LOCAL ATR ELY STATION 

□ UHF PRI 395.1 □ (3^ 

SEC 286.8 □ (3_ 

GUARD □ □ □_ 

VHF PRI |3 135.825 □ [3_ 

SEC □ □ □_ 

HF PRI □ □ □_ 

SEC □ □ □_ 

□am □USB □l: 

(3 OPERATIONAL RADIOS H CONTROL ROOM TIME 

□ PILOT'S OFFICE TIME 

□ ENGEG POSITIONS TIME 

□ GROUND VOICE RECORDINGS 

□ pilot rescue beacon PRI 243 0 mH? S 


GLIDESLOPE APPROACH 


□G/S approach RWY PROFILE NO C 


VIDEO REQUIREMENTS 


II 

CAMERA VIDEOTAPES 1 

SI LONG RANGE OPTICS Q 

□ INSTRUMENT CAMERA □ 

□ PLOTTING BOARD □ 

B TRIPLEX y 

eg RADAR CAMERA □ 

E COCKPIT VIDEO S' 

□ mobile VAN □ 

K1 AIRBORNE S 

S RETENTION PFRIOD FOR VIDFO TAPES Fnd nf FY 


DATA REQUIREMENTS 


S CYBER 7328 (3 CALIBRATED TAPE FILE 

0 V73 TRACK DATA Q FORMATTED TAPE 
K1 SEL8G00 


TELEMETRY REQUIREMENTS 


fi REAL TIME DISPLAYS H lMAT setup + SAF 

□ TLM FREQS 

.-^1 480. 5 


OTHER SUPPORT REQUIREMENTS 


1. HlMAT '^23 MAP + RWAY 23X-h 


2. FliqTt Termination System -421 


3. NASA 15-Dryden ramp at 0530. 


TAPES 

IRIG 

TIME 

AUDIO 



□ 

□ 

□ 

□ 

□ 

□ 

□ 




□ 

□ 

□ 

S' 

S' 


□ 

□ 

□ 


PRINTOUT 


SEC 282 8MH2 


Appendix A - Flight Details Flight J 














HiMAT 

Appendix B - Mission Ruies 

Flight Hi-9-17 

GO-NCH3D RULES 


No research instrumentation was required for launch of the vehicle. 


HK-i 



Appendix B - Mission Ruies Right 

HiMAT MISSION RULES 
Revision F May 1, 1981 


1. Key personnel on intercom and/or mission frequency. 

NASA 1 
008 

NASA 21 

NASA Command Chase 
Systems/Ops MCWP ENGR 
SPORT 

RAPCON (EDDIE Approach) 

NASA 23 (when required) 

2. HiMAT Landing/Recovery Area - Lakebed Runways 25, 23, or 15 as pre-briefed. 

3. HiMAT work area - generally North and East of Rogers Dry Lake in R-2515 
including complexes I, IV, and IB. Specifically, the work area will be 
the Edwards refueling track. The mission specific work areas will be 
pre-briefed. Maximum allowable range from the Triplex antenna will be 60 
nautical miles during free flight. 

4. Standard MARSA separation and radio advisories will be provided during 
captive flight. During free-flight of the HiMAT vehicle block altitude 
separation will be provided by RAPCON. 

5. Supersonic flight will be performed only in specific supersonic corridors 
and areas specifically cleared by EAFB outside those corridors. 

6. B-52 limits will be those published in the B-52 #008 FACT Sheet and the 
Flight Manual. The captive configuration will be limited to 250 KIAS to 
37,000 feet and then 0.82 Mach to 50,000 feet per B-52 #008 FACT Sheet. 

7. A. Maximum Mach number will be 0.95 with the "stable" flight control 

system. 

B. The vehicle will not intentionally be flown into the alpha inhibitor 
without previously briefing the maneuver at a technical review. 

C. The load limit on the vehicles shall be as follows: 

At 3055 lbs gross weight. 

Subsonic <450 £ lOg 

Subsonic >450 q 8g 

Supersonic 4g 

N may become slightly negative during launch, and for a period not 
t5 exceed 2 seconds/minute to obtain research data. 





Appendix B - Mission Rules night 


D. 3 will be minimized, but in no case exceed -5° <. 3 £ 5°. 

E. Minimum A/S ^ 185 KIAS, except launch and engine inoperative. 

F. Engine limitations per HiMAT FACT Sheet. DO NOT select afterburner 
while mated below 10,000 feet altitude or above 240 KIAS. 

8. Systems/OPS ENGR on Master Caution and Warning Panel in Control Room 
(backup MCWP in RPRV Facility). 

A. Provides assessment of vehicle status at request of NASA 1 or NASA 21. 

B. Provides detailed pre-determined procedures (crews have abbreviated 
checklists). 

9. NASA 1 has mission control throughout the flight and will be the center 
for all communications between the RPRV pilot station and the following: 

A. Control Room Systems Engineers 

B. B-52 Carrier Aircraft 

C. TF-104G Command Chase, except as stated in Item 10 below. 

D. FAA 

E. Tower 

F. AFFTC/SPORT 

G. Safety /Photo Chase 

H. Pacer Chase except as stated in Item 10 below. I 

10. The Pacer Chase pilot and NASA 21 will coordinate the data gathering j 

portion of the HiMAT flights through direct radio communications. This I 

will be pre-briefed during crew briefs. ' 

11. All energy management (portion of flight from abort or the initial point 
in landing sequence to touchdown), including TF-104G controlled landings 
will be accomplished from the RPRV Cockpit area. The flight test engineer 
will be responsible for these calls to the respective vehicle controller. 

12. NASA 1 will have two (2) maps: 4820 and 4811. On 4820, one pen will be 
Jtnacking HiMAT and the second pen NASA Command Chase. NASA Command 
Chase X-Y data will be from SPORT via landline. On 4811, one pen will 
be tracking HiMAT X-Y position from approximately 6 to 8 NM out on final 
approach. The second pen will plot HiMAT Y-h using one of two scales for 
altitude - 10,000 feet and 1000 feet per inch. The HI RANGE CRT will be 
active showing the following data: 

HiMAT A/S (True = G/S + Wind) 

Altitude 

Heading 

Altitude Rate (fps) 


IK -3 
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13. SPORT Radar Support 


A. Primary FPS-16 Radar on HiMAT 

B. Secondary FPS-16 Radar desirable but not mandatory on NASA Command 
Chase (Data to NASA control room). 

C. At the request of NASA 1 or NASA Command Chase, provide vector info 
- NASA Command Chase to HiMAT. 

14. Cockpit info required: 

A. MILGO with MOD 4820/4811 - radar data source selectable. 

B. X-Y Plot of X-h to touchdown. 

15. The stability augmentation system shall not be turned off in any axis at 
flight conditions at which the stability of the vehicle is known to be 
neutral or unstable in that axis or at flight conditions that might result 
in unplanned entry into a neutral or unstable flight condition. 

16. Launch Conditions: 

A. Location - see attached Table I. 

B. Heading - see attached Table I. 

C. Altitude - see attached Table I. 

D. MACH/Airspeed - see attached Table I. 

E. HiMAT Throttle - IDLE 

F. IPCS Stability Mode - HIGH 

G. Full Fuel - 660 #JP-5 

H. Ground winds _< 12 KTS with crosswind component _< 7 KTS. 

I. NASA Command Chase Fuel 3500 # 

J. No pilot inputs for first three (3) seconds after launch. 

K. No lightning or thunderstorms in area. 

L. VMC from launch to landing. 

M. Pre-established GO/NO-GO criteria must be met. (See Item #36) 

17. BINGO (RTB) Fuel - 200 lbs (15% + MINIMUM, Go-around Gear Down). A 
timeline will be established and criterfa is pre-briefed. 

18. iiASA 21 will take immediate action based on cockpit annunciation lites. 
Detailed failure evaluation will be provided by the Systems/OPS engineer 
per item #8 above. 

19. ABORT Lite - Immediate RTB with minimum troubleshooting from cockpit. 

No attempt will be made to return to PCS if BCS reversion has occurred. 

One exception to this rule is that if the reversion was caused by a 
nuisance trip and can positively be identified as such, the pilot may 
select PCS and RTB in this mode. In the event the pilot does not return 
to PCS, DPM may be selected, if available. 


IK- 4 



Appendix B - Mission Rules Flight 


20. Engine Failure - An attempt will be made to stay in PCS if primary 
electrical system and hydraulics system stay on line. Engine-out air- 
speed will be limited to 300 KIAS (DPM). PCS will be used to conserve 
battery power until the 15 NM ARC is reached, if possible. At this time, 
DPM (if unavailable, BCS) will be selected and the final approach will be 
flown at a nominal 240 KIAS with a minimum of 165 KIAS. Gear will be 
deployed in the last 100 feet prior to touchdown. Nominal BCS approach 
airspeed will be 215 KIAS, with gear deployment also in the last 100 feet. 

Three (3) engine starts may be attempted if flight conditions are within 
re-lite envelope. After engine start, an electrical buss re-tie may be 
attempted if cleared by NASA 1. Switch to PCS may be made, followed by 
a resumption of the mission if the cause of the engine flameout can be 
positively identified and further problems are not expected to jeopardize 
the mission. A normal PCS approach to landing may be accomplished. 

21. Electrical failure - In the event of a primary electrical system failure 
indication resulting in a split electrical buss, no attempt will be made 
to re-tie the electrical buss. The pilot will RTB using the BCS or if 
available, the DPM when the buss is split. One exception to this rule 
is that if the failure was a nuisance failure and can be positively 
identified as such, the pilot can re-tie the buss after insuring the 
generator is operating. Also if the buss split is due to the generator 
coming off line after an engine failure, the pilot may reset the generator 
and then re-tie the buss following an engine restart. If the bus is 
re-tied the pilot may select PCS, if available. With these two exceptions, 
the mission may be continued. 

22. Radar Altimeter Not Reliable - Continue approach using pressure altitude 
in PCS, DPM, or BCS, in that order. 

23. If impact is going to occur off the lakebed and if the gear is up, a 
gear up landing will be attempted. 

24. Gear Failure To Deploy - Make nominal approach to the HiMAT runway and 
expect gear deployment at any time after command is given. Land gear up 
at an airspeed not to exceed 8° AOA. Pilot may elect to touchdown below 
4fiS-KIAS, but should not exceed 8° AOA. 

25. In the event of a NASA Radar data loss, SPORT Data will be used at NASA 
by NASA 1 and/or FTE. 

26. In the event of a total NASA power outage, SPORT will upon request, 
vector NASA Command Chase to HiMAT and then both to a recovery on the 
HiMAT runway. 
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27. NASA Cormrand Chase Emergency - HiMAT RTB ASAP from ground if able. If 
not, during NASA Command Chase RTB fly HiMAT to PIRA (vector) and select 
orbit. Allow HiMAT to orbit PIRA and continue to reacquire from ground 
cockpit. If re-acquisition is not possible, allow to impact after fuel 
exhaustion and/or a flight termination signal issued. 

28. Switch Control to NASA Command Chase - A switch of HiMAT control from NASA 
21 to NASA Conni.and Chase will be made if any of the following conditions 
exist: 

A. Loss of Uplink 

B. Pre-briefed 

C. NASA 21 discretion. 

29. If NASA Command Chase has control and then loses control and NASA 21 cannot 
gain control (NASA Command Chase TX off), then all uplink TX should be 
shut down to allow HiMAT to enter loss of signal recovery mode which will 
command orbit. After orbit is entered a continued coordinated effort to 
re-acquire should be made from both NASA 21 and NASA Command Chase. At 
fuel exhaustion, HiMAT should be allowed to impact the ground or a flight 
termination signal should be issued, depending on ground position. This 
effort Will be coordinated by NASA 1 through FAA and AFFTC Range Safety. 

30. Go-Around - In the event of an emergency inside the 5NM point on a final 

approach or NASA 21/FTE, NASA 1, or NASA Command Chase do not like the 

situation, a go-around may be called out over UHF Mission Frequency. 

The go-around will be made to the right (left for Runway 15) to 4,000 feet 
MSL and a downwind will be established for a second approach. Approxi- 
mately 110# JP-5 is required for a gear down go-around. A wide pattern 
will be flown if fuel, ground track and the flight control mode will 
allow for one. 

31. It is highly desirable for the Project Pilot to fly the PA- 30 RPRV within 

five days of a HiMAT flight. The Project Pilot will make at least two 

(2) approaches to the planned HiMAT Lakebed Runway. 

32. The following ground rules govern the use of the flight termination system: 

A. The system will be used when there are both loss of control and the 
vehicle is departing the restricted area. 

B. The major considerations at time of use are the impact area of parts 
and the position of chase aircraft relative to HiMAT. 

C. The final authority for use of the system rests with the Director of 
Flight Operations and Support. 

D. The arm and fire switches will be guarded until termination is 
initiated. 
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33. The aircraft and flight termination battery status will be determined 
before taxi (after FTS operational check) and before launch. 

Before Taxi : 

A. Aircraft Battery Voltage 

> 31 volts 

B. FTS Battery Voltage 
^ 28 volts 

Before Launch: 

A. Aircraft Battery Voltage 

> 31 volts 

B. FTS Battery may be 
< 28 volts 

NOTE: Tests may require slight revision of indicated voltages. 

34. If PIRA (Runway 25) is used, ABORT at PIRA window closure minus ten (10) 
minutes if the last data item in flight plan is incomplete. 

35. A MISSION ABORT can be declared at any time at the discretion of the 
Director of Flight Operations and Support. 

36. R.F. DATA LINK AGC LEVELS: (Re-evaluate after each flight) 

A. UPLINK 

- ACCEPTABLE (> - 70 dbm) - Continue mission 

- MARGINAL (-70 to -90 dbm) - Expect loss of ground control and 
auto-switch to BACKUP. Reduce radar/TM range. 

- UNACCEPTABLE (< -90 dbm) - Probable loss of ground control and 

auto-switch to BACKUP. Reduce radar/TM range. 

B. DOWNLINK 

- ACCEPTABLE (> 20 db above noise level) - Continue mission 

- MARGINAL (20 to 10 db above noise level) - Expect TM dropouts, 
loss of cockpit instruments. Reduce radar/TM range. 

- UNACCEPTABLE (< 10 db above noise level) - Probable loss of TM 
data. Reduce radar/TM range. 
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37. GO /NO-GO list - ABORT if any of the following exist: 

A. INSTRUMENTATION - 

The GO/No-GO instrumentation list will be presented and discussed 
before each flight, preferably at the Technical Briefing. 

B. MCWP - Primary panel in control room is not operational and/or does 
not indicate all HiMAT systems go. 

C. COCKPIT INSTRUMENTS AND FUNCTIONS - Malfunction in: 

- Radar altimeter 

- Vertical velocity indicator 

- Altimeter 

- Mach 

- Airspeed 

- Angle of attack 

- ADI with ILS 

- EGT 

- RPM 

- Fuel flow 

- Fuel quantity 

- Sideslip 

- All surface positions 

- All annunciators 

- MILGO X-Y plot 

- X-h plot 

D. CONTROL ROOM - if any of the following malfunction; radar data, 
conmunication system, or any other item which NASA 1 required for 
mission support. 

E. Unplanned switch to BACKUP during captive and PCS can not be reselected. 

F. HIGH FUEL level light (MCWP) is OFF at launch point. A captive ABORT 
should occur at 200 lbs. fuel remaining onboard HiMAT. 

■&»—- 008 has an emergency prior to launch. 

H. Both UPLINKS are MARGINAL or UNACCEPTABLE 

(< -70 dbm). If both UPLINKS are MARGINAL or UNACCEPTABLE, DO NOT 
LAUNCH. 

I. DOWNLINK IS MARGINAL or UNACCEPTABLE {< 20 db above noise level). If 
downlink is MARGINAL or UNACCEPTABLE, DO NOT LAUNCH. 
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J. TV is UNACCEPTABLE to Project Pilot. 

K. LAUNCH CONDITIONS - see Item 16 above. 

38. Flight plans will be prepared with a total range of less than 600 
kilometers (375 nm). 

39. In the event significant flutter or structural oscillations are 
encountered, NASA 23 (Spectral Analysis Facility) will call, "TERMINATE, 
TERMINATE," over the mission frequency. The HiMAT Pilot will take the 
following immediate action. 

- If the flight condition is near one (1) "g" 

1. THROTTLE - IDLE 

2. INCREASE LOAD FACTOR TO 2.0 TO 2.5 g's. 

(PERFORM LEVEL OR CLIMBING TURN) 

3. SPEEDBRAKES - OUT 

4. DECEL TO 0.8 MACH NUMBER ABOVE 30,000 FT. AND 300 KIAS AT OR 
BELOW 30,000 FT. 

- If the flight condition is at elevated load factors (greater than 
one "g") 

1. THROHLE - IDLE 

2. DECREASE LOAD FACTOR TO 0.8 TO 1 .0 g' s 

3. SPEEDBRAKES - OUT 

4. DECEL TO 0.8 MACH NUMBER ABOVE 30,000 FT. AND 300 KIAS AT OR 
ABOVE 30,000 FT. 

40. The Project Manager with assistance of other key personnel will decide 
j^thether to ABORT the prime research mission, or continue the flight using 
the alternate flight profile if pre-briefed. 
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All instrumentation functioned nornally and the Flidab was created 
after a few minor problems. 

The Flidab creation notice and the interval start and stop times are 
shown on page X-2. 

The instrumentation parameter list is shewn on pages X-3 thru X-17. 


Paul Harney 

Test Information Engineer 
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1 7M "XP72 

>261 

10 

033 

1^7 FX073 

<261 

11 

033 

l'»5 ?X07^ 

>261 

12 

033 

!'>'»! PXD75 

>261 

13 

033 

pxntfc 

>261 

13 

033 


1261 

15 

033 

?> ’1 •’'<4 4 

>261 

16 

033 


1261 

01 

035 


>261 

^2 

>35 

215 

> ’61 

03 

)3S 

! nx7 

>261 

n>3 

>35 


1261 

01 

036 

?*»•< »SPC 

1231 

12 

)36 

2371 •'X09 

1261 

03 

036 

’1 “xi PxfiH 

1264 

J3 

/36 

71 1 1 PX07 

>261 

35 

536 

?l7i nirn^ 

1261 

06 

03 6 

21 3 1 pxn** 

*261 

J7 

036 

’1 ♦ 1 »xo' <x 

>261 

JS 

036 

?15|®’<0U 

*261 

09 

036 

2lMPxnt? 

*261 

10 

136 

21 7i »Ynn 

*261 

4l 

03 6 

7l*xi 

1261 

12 

036 

2l'X| ®7m 5 

*261 

49 

o36 

>1 

*261 

16 

0I6 

2’li Ptoi7 

1261 

16 

036 

72»i pxni e 

1261 

16 

J36 

**3i PXO»l 

*264 

01 

037 

■»>Si »xo7? 

*261 

02 

037 

2’5iPV')9** 

*2ol 

o3 

737 

3»Si P»099 

*251 

56 

w37 

2’7i PXP23 

*261 

05 

037 

1 oy‘X>^ 

*261 

36 

j37 

7»7t **701^3 

*261 

57 

i37 

23 >1 PX*X2« 

•261 

Ofl 

037 

231i«v97a 

• 26L 

09 

J37 

*3 ■•1 •vn*'? 

*264 

4 5 

5x7 

23 It PX'XIOI 

*2cil 

41 

037 

2331 •y'X2P 

*2ol 

42 

537 

235t«V02Q 

*264 

43 

037 

’341 PW'XV) 

*761 

13 

037 

23712X015 

*261 

15 

j37 

23®i pxoo^, 

*261 

16 

j37 

230t*‘Tr«x? 

«26i 

01 

53$ 

23 »iPX513 

>261 

<i2 

/3$ 

23l 1 ®t033 

*261 

53 

v36 

P3’lPX033 

*261 

03 

03$ 


HINXr AV-l 
004 

12/i;/dl 
Uv2l.»l HMJ S/N 
1-1.. EOdh.T NO. 1 
VECTQK 61" 


SWIftG iUff.ic ERtS. Tt.J 
IRIHG .GIF.CE PRtj. 7u2 
>WIf(G SUdF.CE EkES. 851 
IWIJ»G SUBFoCc PRES. 851 
■W.NG iUKFliE eRE5. 471 
iUTnO SURflvc ERES. 971 
i.OSEfTE STmlN GAGE 
iRU.bUE SrRUN GAGC 

• iTlTUl WUAl) 1 
IITIIU. WHO 3 
IST«1U. WIkO 5 
ijTiruS WJI,0 7 

■ RO.Em SIRllN GAGE 
■ROlErrE . TRAIN GACE 
■UING 3URFALE ER El . 101 
<R1HG lURFlCc ERcS. lul 
«W1 «G lURF.tE ERE.. .67 
IWINC iUEFACc EREi. .51 
<RIHG 5UkfACe eRcS. 251 
IRXNG SUEf.vc ERE.. 251 
IRING lUEFACc PRES. 351 
iWItG SURFALl ERES. 351 
IKING iUREACe PkE>. A51 
iWiHG iURFAiE PPfcS, 651 

IWI )G surface pres. 6il 

IKING SuxFAC; PRES, 6»1 
IKING SURFA.c FRES. 7uT 
IWIMG 5U»rAC« pREi, 7ul 
IKING SUi,FlCe EKcS. 851 
IKIHG SURFACE FkE.t 851 

■ CNARO SURE. EkES. 5.1 
iCi-IARu sure, EPcS. 6.7. 
IKING .URFACE PRES. 981 
IWlSG lURFACc PRES. 9bt 
iCA.NArtU .URE. PRES. 601 
■WING .URFACE PRES. 51 

■ WMG .URFACE PRES. 51 
iKiilG SURFAlt FRES. .21 

■ CAIIARO SURF. PRES. 8( 1 
■KING surface pres. 121 
IKlnG SURFACk ERES. .<1 
iking surface PFE.. .71 
IkAKARO SURF. PRES. .C7 
icasaku .orf. pk:s. 1 
iW.NG Su.FAvE PEES. 261 
IKIKG surface pres. 3U» 

■ WING SUkEACE ekes. 2..1 

• WING sUEFACE ERES. 3(>1 


FCIGHT INSTKUHENI.TION PANANETER UST 
REVt OaTEi 0/ j/ 0 

PROS INstR EMGRI ARDEN 0. LAWHEAO 
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PFM BIT RATE" 115 KHl 


..kUiasAito 

DATE I RA' 


-3.5 .3.5IPSI0 
-3.5 *3.5 PSaO 
-3,5 E3.5IPS1D 
-3.5 .3.5IPS.D 
-3.5 E3.5IPSID 
-3.5 E3.5IPSI0 
-3,5 E3.5IPSID 
-3.5 E3.5IPS.0 
-3.5 »3.5IPStO 
-3,5 E3.5IPSID 
-1.5 EI.SIPSIP 
-3.5 E3.SIESIU 
-1.5 »3.5lPSiD 
-1.5 E3.5IPSID 
-3.5 E3.5IPS1D 
-1.5 «3.5lPSlO 
-3.5 »1.5ipStD 
-3.5 *3.5lPSI0 
-3.5 »3.5iPIID 
-3.5 E3.5IPSI0 
-1.5 73.5IPS1U 
‘*lO» «4.0 «iP^1D 

rsiu 

“ 4 a* 

“J*5 43«5iPniO 
“40. ♦lO. fSit) 
-3.5 ♦3.5*»»SiO 
“3.5 

-3.5 ♦3.5t?S10 
-i.5 43.5t?S10 
“3.5 4^.Si<4^lD 
“3.5 ♦3.6»fSlO 
-3.5 43.5IPS1U 
“3.5 ♦3.5tPSI0 


BtT5/W0»0 I 
wOPrS/FRAHFs 
Ffc/U*TA cri 
F31*0m*PS0 

rtUN FftANC 'fVnc vnro^ t 4.9 


6U0 I ENC 

range I 01 IIS 

LuK ditai 

-3.5 *3.5 PSID 
-3,5 *1.> PSIO 
-3,5 ♦3.51 PSIO 
-3.5 kS.SiPSID 
-3.5 ♦3.5IPS10 
-3,5 ♦3.5iEiID 


IFkANiFRAhE ISAHPlkONFl PEE 

1 W??!" I 

fTcfii 

"cIt 

iWOf^Oi 

NO. IRATCiAlG I PRESS 

1 KP t 


“iTtP 

Itul-I. 

1 

— 1 lEi'aiD 

-lEASfilE.l 

EBEgiCMECD 

> 33 1 

9t 

13 20U5*PxnR 

iVLC^ 1 

1 

6* 

. 33 

4t. 

13 t<vvC PXOP 

• VPC5 

• 

6 

1 33 1 

n» 

*3121.40 PXDR 

tVtC9 « 

**• 1 

f 1 

1 33 1 

12i 

lA I’COk I PXDR 

IV0C5 1 

1 

e » 

• 33 • 

li 

13 2000 PXDR 

•V0C5 1 


6 

1 33 i 

lA- 

131 «..r1 PXDR 

IV0C5 » 

f 

6* 

1 33 1 

15U3 

. A I Atuf 1 

1 I 

t 

1 

1 33 

16 13 

•3*3000 

t t 

• 

• 

1 35i 

1* 

55 3i 1 

1 1 

I 

I 

1 351 

2i 

5 5 1 3oO0 1 

1 t 

• 

t 

• 35* 

3i 

5 51 ■‘Oil 

1 1 

1 

t 

t 35 1 

3i 

55i30u0» 

t 1 

1 

1 

1 36 

1U3 

• 3 * 3^ s* 0 

i 1 

I 

I 

1 ^6 > 

2U3 

*3l.*w^ '1 

1 1 

1 

1 

1 36 1 

3t 

13 «2.0»' 1 PXOR 

IVUC5 1 

1 

61 

1 36 

3 t 

13 24a/ 0 PxrR 

IVDC" 

t 

6 

t 361 

' 1 

13 2000 Fxor* 

IVCC5 * 

1 

6* 

1 36 1 

61 

13i20O0iFXbfl 

tvnc* * 

1 

6 * 

1 361 

7* 

13I20C0 PXLk 

1VDC5 t 

s 

61 

1 361 

$1 

13120001 PXOP 

IV0C5 1 

1 

6 1 

t 361 

9i 

l3t2000iPXbR 

IV0C5 1 

1 

61 

1 361 

lOi 

l3*200o«PX0R 

1V0C5 1 

1 

61 

1 36 1 

m 

13I20O0IPXIR 

IV0C5 1 

1 

61 

1 36 1 

lEi 

13l2000iPVt«i 

ivnc5 1 

1 

61 

1 A81 

I3l 

l3l2vCO*PXrfl 

1VDC5 1 

1 

61 

1 361 

Hi 

13I3000IPXDR 

1V0C5 1 

1 

61 

1 AA| 

Hi 

43I20O0IPX0R 

IV0C5 1 

f 

61 

1 361 

J6l 

J3l2rjOlPxnR 

IV0C5 1 

1 

( 1 

1 A 7 i 

11 

13I2000IPXTR 

ivor 5 1 

t 

M 

1 A 7 i 

PI 

13I2000IPXPR 

IV0C6 1 

1 

ft 

1 ATI 

31 

13120C01PXDR 

IVCC5 1 

1 

6* 

1 371 

3 i 

43 *20001 PXDR 

ivrc5 1 

1 

61 

1 37 1 

5i 

13I2OUOIPX0R 

fvnrs « 

t 

61 

* 37: 

C* 

13 2000*PXrR 

IVDC5 t 

t 

6* 

1 371 

7i 

l3i20b0iPXpR 

IVDC5 1 

1 

61 

1 37i 

8 1 

13I20001PXPP. 

IV0C5 1 

1 

6 1 

* 371 

9i 

13120O0* PxrR 

*VDCS 1 

s 

6> 

* 37 I 

U 1 

13120001PX0R 

1VDC5 * 

1 

61 

1 37i 

111 

1312000IPXDR 

ivrc5 f 

t 

61 

1 37* 

12- 

l3*2uOC PXfR 

IVOC* 1 

1 

6« 

1 37* 

131 

13*2000tPXt*0 

IVDC5 1 

1 

61 

1 37 1 

Hi 

13 I2000IPXDR 

1V045 1 

t 

61 

» 37* 

15» 

I3*20w0 PXDR 

vrc5 * 

1 

6* 

1 37i 

I61 

.3t2C5C*PX0R 

1V0C5 1 

1 

61 

1 3$ 1 

1 1 

l3t^woCiPXCR 

tv^p« 1 

1 

61 

1 3$ 1 

2- 

13*2000 PxC® 

vrrs 1 

1 

6 1 

1 3$i 

ii 

13*2000 PXDR 

1V0T5 1 

1 

6* 

1 38 1 

3 1 

13I2000»PXCR 

IV0C5 1 

t 

6* 
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TJO/lri 81/12/n. 

V£Hf:iEl 

fit rtn. 


MItlAI AV-1 
OOt 


'CHEO HT ilTEt 12/i7/il 
t« UtHAl NMr >/K 

•C« StS/€M MO. 1-0. fOSM»T MO. 1 
tct STS unosii VECTOR 62>' 


J5 018 
j« oie 
07 0R8 
)8 0V8 
v9 718 
10 018 

11 J4B 

12 018 
13 018 
11 OlS 
19 418 
16 018 


•VIMG >UfF*CE 
•WING SlRFuCc 
•vlNlRO lURF. 

fClt.lll) 5JKF. 
•CANARD :URF. 

•Canard iukf. 

•CANaRD iURF. 
C*i2T1-P66 
C*^PT5-PS7 
€♦•836 


flight IH.TRUNEMlATIOH FARANETC* LIST 
SfW' OaTEi 0/ U/ 0 

FROJ IMSTR iM«Rl ARDEN D. LAHHEaO 


IlkALliiiiEQ; 

DATE I Nil 


50l R0W2- 
9SX RuUP' 
51 R0U2- 
luX R0W6- 
15X RuW6- 
19X R0W6- 
90X R0W6- 


•UP 

■LWl 

•UP^ 

■UP 
•UP I 
LWl 
•UPl 

• U9/13/8II 
•05/13/80 
'44/13/80 


iSAlEO • cHG 

■ range I UMTS 

ILDH UlfiUi 

' -i.5 *J,4iPS10 

• -3.9 •S.S^PSID 
' -lU.' *10. IPSIO 

• ♦1'/. PSiD 

• -3.9 <3.5^P$10 

• -3.9 •3.HPSI0 

I -3.9 n.SiPSIO 
' U 9^PSI0 
' 0 19IP51D 

■ 0 to PSIA 


PAGE 7 Of CDfr 3 

PCH 8IT RATEf 110 KHI 
8nS/lUPB' 1<) 

WOROS/FRAPEf 90 
FR/Cm CTf 16 

F*T»PItl.H$E 

wain frame sriic WORDS 19 , 50 , 

FRAilFRZFrsAM"c5HpT‘*RE"‘''vp7TM**"fTl?Et'*OAT 

woKoi NO. iraie ug • PCEss • KP .-i;':..,?,,, 
?---rr -7 l«*“lD.lEi»nD-l£EES:D5'CCD 

49 1 5 11 21, •! PUPR VDC5 • 6 

«" 14'2' P»CR IV0C9 • _i 51 

4” Ti 11^200ClPXnR IV0C9 • I 
49' 9 11 20u(>P>rR IV0C9 • I t 

491 91 Ill/OOOfPXOR •V0C9 • • 6^ 

181 lOl lliZOOOlPXCR •V0C5 • i 6l 

49' 111 II ZLOC P»CR IV0C9 • i M 

481 12 1 11. lllODOl I • ■ I 

181 13111. lllOOOl I >11 

19' 11 ll.UllUC • >11 

le> 15l 13I2000> • • • I 

191 161 13IZ000I > III 
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n''4Yl 81/12/15 


H 


VO 


V'M»^Lc « 
fLT NT. 

FLT P\T6i 
T'< F?63i 

SYS/COK HG, 

pr» SV 5 HOOEU 


HIHaT IV-1 

12/17/61 
U52L^1 ih2 j/M 
1-01 FuPMiT NO, 
VecTOK bw^' 


FLIGHT INSTaUH€NlAnO< LIST 

AEVt DATE t 0/0/0 

PRQJ tNSTR ENGRt aROEN 0. LAWHEAO 



TTM 

Ml,i 

e » • 

J 


PA3A.1E1ER 

lFKAH2iFQAH€iBi 
1VO0.O t N0« tHO 
itaSh. __t _ 

;T iBIT OFsiGNATIUN 

15!122! 

Ul.eiiHlQl lUHf. 

I* •• 

.. il 1 

1 

’ b ? 

0U>q5 

0.3 > 

B«U. ACCEL 

bl 

2 

1 

GJOD 

F i i i 

152 

*>\I>41 

032 

B«U« lAiE GYP'l 

bl 

2 

2 

GUOO 

FiiL 

y 52 


002 

PBJ.IE iCCFl 

bi 

2 

3 

GUOO 

Fail 

I b» 

5UT0J 

07> 

tTAflC PPEliUSf iUTUS 

bl 

2 

b 

GOOG 

F/ll 

n> 

''W’5b 

032 

OtFr. PRf JURE SniUi 

bl 

2 

5 

G'JUD 


1 »2 


ntz 

«-UAR ;'.I. ILLF TEiT 

*il 

2 

6 

GUOO 

Fill 


5W>BS 

032 

RAOAR aL 1 • SI A lUd 

bl 

2 

7 

UNRU 

PCL 



01* 

ATHTUO.. &Vkn R.MGE STATUS 

bl 

2 

6 

HURH 

Fill 

1 y » 

nw?«8 

002 

tiU. STAI OR ,YmM( PRES! RATE 

bl 

2 

9 

G,jOI> 

Fail 

n> 

HW>»9 

002 

PRIME HaTE gyro 

bl 

2 

10 

GoOO 

Fill 

9 ^3 

5W4»3 

00b 

jet RuITlE nVcRPIOE STATUS 

bl 

3 

1 

NUPN 

OVPkO 

153 

nwb«i 

014 

HAM BUkNFT SllTUS 

bx 

3 

2 

BURN 

OUT 

1 5 J 

OVb*> 

00b 

EMGIRb F,KE/nvlRHFAI STATUS 

4a 

3 

3 

NORH 

F/OMT 

1 ' 1 

3Wb83 

00b 

ARuRT Ml > linil/bNiH. UEGRO. StG 

bi 

3 

4 

ST6C0 

A/CGh 

\ • 1 

DWb«b 

Oob 

ABORT /CONTROL OEGYAUCO riJOE 

bl 

3 

9 

0 


M3 

0WbB5 

03b 

ABORT /CUNTRCIL LeGRAOcO CUOE 

bi 

3 

6 

V 


M3 

DWbAb 

00 b 

ASORT/COhnOl OcGRaUFO COoE 

bi 

3 

7 

0 


M3 

0Wb«’7 

00b 

ABU'IT/CUNTjn DeGA..OCO CODE 

bl 

3 

8 

<1 

1 

353 

OWbPB 

034 

IGnITEPS >i/tus 

bi 

3 

9 

OFF 

ON 

Ml 

0V4B9 

034 

ENGINE SHUTDoWi. LONMAND STATUS 

bi 

3 

U* 

mUN 

OFF 

Mb 

P? TMM 

U96 

RECEIVER PE IN USE 

bl 

4 

1 

NOPH 

ACTIV 

Mb 

396PI 

006 

PcgJOEA »1 RFLUbiLlTY STATUS 

bl 

4 

2 

ftU 

HORH 

15b 

owbe? 

006 

OECJJER *2 RELIaBUITY STATUS 

bl 

4 

3 

RCL 

SOREL 

I'b 

0Wb03 

036 

OISlkcTE UlFl.kENCE STATUS 

bl 

4 

b 

HQOCT 

OETCC 

15b 

OWbPb 

096 

OISCRETE OIFF, CUOE 

bl 

4 

5 

p 


Mb 

OH6P5 

006 

l/IiCRETt OTFr. CODE 

bl 

4 

6 



154 

3jb«b 

006 

DISCRETE DIFE. CODE 

bl 

4 

7 

c 


154 

0-fbBY 

OO6 

discrete UIFF. CUOE 

bl 

4 

0 


1 

*^b 

nWb»8 

006 

OISCaETc OiFr. CJOE 

bi 

4 

9 

0 

1 

Mb 

3^b»9 

016 

OISCRtTc LIFE. CUOE 

bl 

5 

10 

9 

X 

2M 

0/1 **5 

Otl 

normal ope»ati&»» 

b5 

1 

1 

BU 

PRIM 

753 


on 

BACKUP ilPERfcIlOH 

45 

1 

2 

FRIM 

BU 

793 

OWM> 

001 

NOuE oejIgnatium code 

45 

1 

3 

0 

1 

» 33 

39153 

ott 

HJOE (iESlG4ATT0>4 CODE 


i 

b 

<1 

X 

»53 

3Wl«4 

nui 

MTOS uESiGnaTIOn code 

45 

1 

6 


X 

*53 

0W1B5 

0.U 

LJW FULL LtVFL jTATUS 

43 

1 

6 

NOLOW 

LOW 

>53 

59M6 

OOi 

full Fuel statuj 

45 

1 

7 

hOFUL 

FULL 

*35 

owl 57 

0'3l 

LbNYAliO SFP 

45 

1 

0 

HATED 

SEP 

>33 

0/11*0 

OJt 

SHUKc GcNCR.tjR status 

45 

1 

9 

LFF 

tIM 

*53 

5WM0 

on 

primary return recumhenoation 

b5 

1 

10 

UN 

NURIT 

234 

3W*« ) 

00) 

PRH. myoIAULK press 

45 

2 

1 

Gono 

fail 

23b 

3V3*\ 

on 

PAli« RcSEi^VaiR 

45 

2 

2 

GOOD 

LUV 

>5b 

nw3«> 

0)4 

PRM. cUmrUTCR fail 

bS 

2 

3 

GOOO 

FAIL 

*54, 

0U353 

003 

PR14. aCTUaTOa electronics 

bi 

7 

4 

GJOD 

FAIL 

>54 

3W3Bb 

U03 

PRIM, LOUP canards 

b5 

2 

5 

GOOO 

FAIL 

2*b 

0W355 

003 

PRIM. LOOP AILERONS 

b5 

2 

6 

GOOD 

FAIL 

9<\4 

5W3«b 

Oj3 

PRIM. LOOP ELEVATORa 

41 

2 

7 

GOOO 

FAIL 

23b 

0W387 

003 

0«U« CUhHASOEO *'T1 UPtlNK 

45 

2 

0 

pan* 

BU 


» 
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PC** 81T R*TF* no PH7 
BiTi/wrpO* 10 

WGfirS/FRAMEt 5<* 
Ffi/rAU CY* lb 

rftl*n)Tl»MS8 

HUN FRAHE SYNC WORDS* AO , «0 » 


PARAHETEkS AFFECTED ’ T'jTfM 



i EEUfcEl'S 1.5EC. 


7 

3 / 

b 


f 

7 

SEYOKO NUftHAL RANGE IS >R0 DEG r 

«; 

10 

n 

12 


CAUSE CODE BITS 5#6U C 0 ]• 
CAUSE CODE BITS 5>6>7 C 0 16 
CAUSE CODE BITS 5»b»7 £6 17 
CAUSE CUOE BITS *>,tp7 C 6 If 


19 

20 
21 
22 
23 
2b 
25 


OIFF. CODE BITS 6»7>6>9 C 10 26 
OlFF* CODE BITS 6#7#6#9 C 10 27 
DIFF« CODE BITS 6r7f8»9 C 10 28 
DIFF, CODE eiT> A,7»8»9 6 10 29 
DSFF. CODE BITS 6^7«0«9 t in 3C 

31 

32 

NODE DESSG. CODE BITS 9M It 33 
NODE OESIG. CODE BITS 3#b C 5 3b 
NODE DESIG. CODE BITS 3/4 C 5 35 


36 

37 

38 

39 
bO 
bi 
b2 

i9 

bb 

b» 

be 

b7 
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Tofurt n/ 12 /ii. 

V5HICLE1 Hm»T »V-l 

HT HO, U19 

<CH«B fir o»rei le/ir/si 

I" F»fOt UJ2H1 1«I l/N 

»<••» Srs/COH MO. l-Jl FOSHIT i40. 1 
fC" STS Mnoui VtCTOK 6UO 


FLIGHT IH^tTHUHENTATIDH PaRlNETER LIST 
RET! OATE> (1/ d/ 0 

PROJ IN5TR ENGR> ARDEH 0. LaUHEaO 



I 


PAKAMETtR 

.•.UAttAtJiL.XUBU.AOCUCOaAAUB......... 

■ FRAHEIFNANEIBIT KIT DESIGHATluNi 

ryr 

llEl'OnL-PlRHlQl HAHE 

.12050.1 

X 

_.l. 

a i. 

_1 1. 


9W3«1 

0J3 

PMN UPLtNK 

45 

2 

9 

cjno 

FAIL 



Oil 
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HiMAT FLIOir OPERATION SlMflARSf 


FLT. 

NO. 

FLIGHT DATE 

Hl-X- 

-1 
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11 
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10 
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Oct 

28 
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-14 

Nov 

26 

'80 

m-7- 

-15 

Dec 
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m-8- 
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18 
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Jun 

25 
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24 
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18 
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H2-4- 

-6 

Oct 

20 

'81 

m-9-17 

Dec 

22 

'81 


CXMilENrS 

Planned captive, aborted after several problems 
Planned captive, cill objectives met 

First flight A/Vl , all objectives met, problem with IM receiver 
Abort attenpt for flight Hl-2-4 due to flutter accelerometer 
First data flight, cleared A/V to 0.9 Mach, 40K ft. 

Cleared vehicle to 0.85 Mach, 25K ft., acoonplished 4-g turn 
Planned Cc^>tive, systems check. Runway 15 evaluated 
Planned capt±ve, gear box and fuel quantity checked 
Cleared A/V to 0.925 Mach, 25K ft., emergency eng. start in fit. 

Decoder failed 5 min. into fit. , RIB, gear up landing 
Planned captive, main gear did not d^loy in check 
Planned captive, eill objectives met 

Attained approx. 7-g sustained, latereil-directional stab, problan 
Abort attempt for Fit. Hl-7-14 due to a battery failure in FTS 
Gather stab. & oont. data to solve lat. /direct, problem 
Gather stab. & oont. data, evaluate ARI & lat. aooel. feedback ^rs. 
First captive of A/V 2 (veh. checkout) ,gear,A/B,and wing mat. prblms 
Planned captive, all object, met. Set vp for rapid turnaround 
First flight A/V 2 , all object, met (vdi. checkout & air^)eed cal.) 
Airspeed cal. fit., aborted due to eng. prblm. First fit. for Islmael 
Airspeed cal. fit., major objects, met. Left rear skid extended mid-fit. 
Gather stab, and oont. and airspeed data. Primary objectives met 
Fit verif . of RSS oontrl sys with neutrlly stable v^. All objctvs met. 
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